A Consolidation of Engineering News and Engineering Record 


McGraw-Hill Company, Inc.—James H. McGraw, President 


ENGINEERING NEWS-RECORD 


DEVOTED TO CIVIL ENGINEERING 


E. J. MEHRBN 
Editor 


—____— 


Volume 83 


——_———_——_— $$$ 


AND CONTRACTING 


NEW YORK, THURSDAY, OCTOBER 2, 1919 


CHARLES WHITING Baker 
Consulting Editor 


Number 14 


cata atte, 


The presses of the McGraw-Hill printing plant 
are agsin running. The strike is not over, but e few 
of the sene men, tired of the four weeks of bickering 
in union renks, heve returned to work. The “ngineer- 
ing News-Record hes the honor of being the first paper 
put on the presses. 

The issue, deted October 2nd, actually comes out 
October 30th. It is our expectstion to make up all 
of the issues missed, but the pick-up at the start is 
likely to be slow. 

¥hen the presses stopped September 30th, the 
entire issue of October 2nd had been set up and elec- 
trotyped, ready for the press. Thus far, only press- 
men hve returned to work. We are, therefore, using 
the pages as prepared for the issue, with the excep- 
tion of this psge which is photoengraved directly 
from typewritten manuscript. We should like to have 
revised the News section, but, time forbidding, we 
are printing it as originelly prepared. Some of the 
items ere out of date, but most of them heve value 
for record purposes, 

Lack of time, too,, forces us to omit entirely the 
Construction News Section, but the most importent item- 
3ids Desired - ere going out in an emergency bulletin, 
as they heve in the past three weeks. 

Next week we hope to get out en issue more nearly 
Rormel. We expect at lesst that it will be up to the 
ainute in both construction and general news, 


Upon resumption of publicetion, we desire to ex- 
press formally our heartfelt appreciation of the pa- 
tience of our resders during the suspension. Two 
classes in particuler heve been seriously inconven- 
ienced-- engineers who heve hed contracts to let, and 
contractors who are seeking work. One and all, they 
heve tolerated the inconvenience und the financial 
loss without compleint. More than that, they have en- 


couraged us to stend firm in our resistence to rad- 
icalism, 


For e1l of which ws are most sincerely grateful. 
Ou onticaclero tu ira) Werte 
In the spring C. S, Hill, saesociete editor of 


tagineering News-Record (see issue of June 12, page 
4155) reported the views of large contracting organi- 


zetions on teking highway contracts. The attitude 
was unfavorable. Therefore, it is all the more inter- 
esting to note that a goodly number of large contract~ 
ors, hitherto engaged in other lines of work, have 
taken road contracts. The comment is ell the more 
pertinent because of the awarding late last month of 
an $826,000 contract, in Ohio, to the Bates & Rogers 
Construction Co., the well kmown Chicago firm. 0b- 
viously, the scarcity of other work accounts to some 
extent for the entry of those large organizations into 
road work. Undoubtedly, too, they realized the con- 
ing volume of highway construction, and have consider- 
ed it worth while "to try it out." The results of 
their experience will be interesting. Will they find 
that their objections have been removed? Will they 
find the relations so satisfectory thet they will be 
permanent additions to the roll of highway builders? 
By the coming of winter we should know. The answer is 
one of great importance to the highway field. 


What the attitude of large contracting organize- 
tions will be toward highway contracts may determine 


the volume of work to be done in the next few years. 
Indications sre that funds will not be the limiting 


factor. The supply of stone end gravel, however, may 
set « limit on the work. In some Eastern stutes there 
is grest difficulty in getting deliveries. The situr- 
tion is likely to be more scute when other forms of 
construction get under way. Anoth@r critics] factor 
ie the future supply of competent engineers. A scar- 
city seems to be indiceted. These are all serious 
problems, none of them easy of solution. Probably 

the least difficulty of all will be the supply of con- 
tractors, provided the work is made «attractive by the 
same fair deeling that large organizstions hrve been 
accustomed to on private work. The material siturtion 
can be investigated in esch state «nd encouragement 
offered by surveys that will locete -uarry snd grevel- 
benk sitee. The most difficult of the probleme will 
be to secure men. The colleges cannot rush thea 
through in »# single yeer. Young men can fill only the 
subordinete jobs. The scercity, therefore, will lie 
in men of experience. Undoubtedly, the salary scule 
will go up with the demend and some relief will be 
found in the transfer of engineers, though without 
highway experience, from less lucretive employment. 
The whole situstion is one that invites the inter- 
change of views at engineering society meetings during 
the coming fsll. 
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State Highway Department Standards 

HE objections alleged by contracting organizations 

against taking up highway work were undoubtedly 
based to a large extent on the experiences of these 
organizations with the work of municipalities and 
counties. That has often been notoriously unsatisfac- 
tory. The reasons are various and need not be detailed 
here. It is pertinent to remark, however, that much 
better conditions obtain in work let by state highway 
departments. In general, these bodies are well 
organized, are sufficiently manned and are conducted 
on high standards, with little political interference. 
Undoubtedly the true situation was. not realized by 
large contracting organizations, and for that reason 
alone, a considerable change in attitude is to be expected 
on the part of those who formerly objected but who 
nevertheless took highway contracts this year. 


Breaking Down Distance Barriers 


HE new Pacific fleet recently arrived at San Fran- 

cisco, which is to be its future headquarters. The 
fact that we are to maintain a representative fleet in the 
Pacific has a bearing on Western industrial develop- 
ment; it cannot but promote a feeling of security and 
greater confidence on the part of capital. More than 
this, however, significance attaches to the short space 
of time in which this armada was transferred from 
Atlantic to Pacific waters. The result is more than a 
historical landmark, because it calls for a readjustment 
of our habit of thought and our attitude toward indus- 
trial prospects in and political relations between widely 
separated territories. During the war with Spain in 
1898, the battleship Oregon made history in a record 
breaking dash from San Francisco to Key West, but 
that trip required more than nine weeks. In contrast 
with this, the entire Pacific fleet passed through the 
Panama Canal between dawn and sundown, while the 
entire trip can be made from New York to San Fran- 
cisco under three weeks. To carry the thought further, 
there is in the rapid development of aérial transport, 
probability of still closer contact—a further reduction 
of the old geographical barriers. As the world, in 
effect, becomes smaller, the situation in each political 
or commercial unit has an increasing influence on the 
situation in every other unit. Barriers are disappear- 
ing rapidly. To keep abreast of modern advances com- 
mercially it is becoming more and more necessary to 
think in terms of broader fields of operation. 


Airplane Service Progress 

OME weeks ago we commented upon the progress 

that was made in airplane development during the 
war and the probability of rapid growth of the new 
transport agency in civil life. Except for our air-mail 
service between New York and Washington, we have 
had to point to achievements abroad as evidence of 
progress. We are not, however, to be without results 
here. Last week, for example, after a successful flight 
from Milwaukee to New York, the airplane designed 
by Alfred W Lawson carried 14 persons from New 
York to Washington, the time being four hours and 
fifteen minutes. A passenger airplane service between 
New York and Atlantic City has been carried on for 
some months, while the New York-Cleveland mail serv- 
ice can now be counted with the Washington service as 
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an established success. In fact, the trip mad. jy thi 
service, Sept. 25, deserves special record. The 4} was 
(changing planes at Bellefonte, Penn., and car ing 335 
lb. of mail) were flown in 179 min. or at the rate of 
144 miles per hour On the very same day « Martin 
bomber made a non-stop flight between Cleveland and 


New York with four passengers, guiding itself entirely 
by compass. As this sort of evidence of the stability 
and reliability of airplanes increases in volume, the 
confidence of the public in this mode of travel wil] in- 
crease, as will the faith of those who are seeking ap 
outlet for investment. An overnight popularity of ae 
plane travel is not to be Jooked for, but the dey elopment 
is nevertheless definite. 


Sand for Winter Use 

IN MOST parts of the United States it is extremely 

difficult to get sand in the winter months. Par. 
ticularly where such sand comes from underwater or in 
water-bearing deposits, deliveries stop as soon as winter 
sets in. Contractors who contemplate or expect con- 
creting work this winter should bear this in mind and 
should get into storage as soon as possible as much sand 
as they will need until spring. Winter concreting is a 
common thing now that we have learned to do it safely, 
and there are indications that there will be much of it 
next season. By being prepared, much worry and delay 
will be avoided. 





Letting Next Year’s Road Contracts 
This Year 


ALL public and semi-public construction, neze 
resumed operations more quickly or on a larger scale 
than highway work. Yet, in spite of this seeming good 
record, no one who has been in contact with highway 
work can help observing that there has been a loss, due 
to delays in starting many of the larger projects, of 
not less than two and possibly three months of the ac- 
tual construction season. With the regrettable example: 
before us, there should be no repetition of these condi- 
tions next year, 

At the beginning of the year there were large sums 
immediately available for construction purposes, but 
public officials, with many others controllirg private 
entreprises, hesitated to award contracts. In spite of the 
prediction of many business men that prices would not 
go lower, many public officials deemed it wiser to delay 
action. As a matter of fact, contracts awarded later 
have averaged from 10% to 15% higher than those let 
in the early summer. 

Contractors looking for prospective work had no 
means of knowing what the construction program would 
be. Many of the highway offerings evidently would be 
of such extent as to require contractors with large orga"- 
izations and large plants. But while matters were held 
in abeyance contractors were not in a position to arrange 
for the needed plant. Consequently, equipment orders 
piled up as the season progressed, and the builders were 
not able to make deliveries. Likewise, there was 0° 
opportunity for contractors to accumulate materials, 
and now the car shortage theratens further serious 
curtailment of the construction program. 

The prospective highway program for next year is 
even larger than that of a year ago. If the work is t? 
be handled to the best advantage, it is necessary that 
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more time be given contractors to organize. This done, 
the public will secure lower prices and quicker work. 

If such conditions are to be brought about, highway 
officials should ask for bids in November or December ot 
this year on as great an amount of work as can be 
prepared, provided, of course, the funds are available, 
which, fortunately, is the case in many states. Contrac- 
tors will then know what to provide for next year, will 
lay in stocks of materials and place orders at once for 
machinery for delivery before the season opens. The 
costly delays experienced this year would be eliminated, 
to a great extent. 


Railway Bridge Floors 
ONG paneling as used in the Coal Valley bridge 
is in harmony with progressive views in modern 
railroad-bridge design. The reason for using 43-ft. 
panels, clearly stated in our article, is the same that 
controls or should control other cases where long panels 
may come into question; namely, that the truss is im- 
proved by simplification. This means reduction of sec- 
ondaries and reduction of field connections, two import- 
ant advantages. They may be gained at the cost of 
some added metal, but there is at least one auxiliary ad- 
vantage that helps to counterbalance the loss. The mere 
increase in weight of the floor is an advantage, by no 
means negligible, as it produces a solidity very favor- 
able to the suppression of live-load impacts. Since ex- 
perience has shown plate girders to possess a higher de- 
gree of reliability and reserve of strength than is credi- 
ted to trusses, ultimate economy, doubtless, is on the 
side of tong panels as compared with short panels, even 
though weight comparison of design may point the 
other way. On this account it is not impossible, we 
think, that the same reasons which argue for a moder- 
ate increase in panel lengths would also hold for the 
use of much longer panels, which would involve going 
to bridge proportions of quite unusual kind. Useful re- 
sults in this direction, however, are more likely to be 
reached oy progressive development than by a single 
radical step away from recognized practice. 


Important Records of Engineering— 
Data on Repairs 


HERE is a special art in the work of repair and 

rebuilding of engineering structures. Schools do 
not teach methods of doing such work. Nor do texts 
give any help. The work depends on original resource, 
and brings into play the engineer’s most highly devel- 
oped skill. The art of repair must be learned through 
practice, and through study of the work of others. Be- 
cause of this, technical accounts of such work have a 
place of peculiar importance in'our engineering liter- 
ature. 

Yet the truth of the matter is that such accounts are 
rare indeed—almost as rare, perhaps, as records of 
operating experience. It would seem that technical writ- 
ers prefer to deal witht descriptions of new construction. 
Perhaps the glamour of new design conception, and the 
finished impression of a structure just built, make mere 
patching and revamping seem trivial. Whatever the 
cause, the result is beyond doubt: Far too rarely are 
7 accounts of reconstruction operations made 
pudiic, 

A double loss is involved, for, besides carrying the 
teaching and inspiration of skilfully exercised engineer- 
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ing resource, the descriptions of repair have a separate 
and still more important element of value. They embody 
service records and thereby supply data upon which 
engineering progress is more or less directly dependent. 

This is because repair tells of existing faults of en- 
gineering method. Every replacement or strengthening 
means a prior failure. It is true that the failure may 
not have been premature but may have occurred in the 
fullness of time; it may have been a justifiable or nat- 
ural failure, or the opposite, and the mere fact that a 
failure occurred is not discreditable to the original de- 
sign and construction. Nevertheless, the facts of the 
failure, when taken in conjunction With the time of 
service, throw light on the merits of the engineering 
methods originally applied. They are the results of the 
service test. 


Let it be recalled that the larger part of engineering, 
as it has been developed through generations and cen- 
turies, rests on empirical foundations. Nearly every 
single step of advance was made by virtue of the knowl- 
edge gained by the service of prior construction. A 
design is, even today, at least a prediction, a promise 
of efficient service; the facts themselves can be found 
only in the subsequent service record. Is there, then, 
much exaggeration if we assert that one service record 
is worth a dozen designs? Regarded from this stand- 
point, there need be no question as to the value of ac- 
counts of repair work; for such work, when based on 
thorough analysis of the defective conditions found, is 
a service record of truest kind. 


At least three elements are included in the scope of 
properly executed repair work. There must, first, be 
a diagnosis of the existing conditions which make the 
repair necessary. Following this, the various recon- 
struction procedures must be studied and the best ones 
selected. Finally, there is the execution of the work 
itself. Instructional value resides in a"' of these, but 
particular interest attaches to the first, the diagnosis. 
Not only does it demand keen observation and highly 
skilled judgment concerning both tangible and intangible 
facts, but it alone supplies the service data just referred 
to. It should be obvious, then, that, more than all other 
parts of a repair undertaking, the diagnosis is worth 
the engineer’s careful attention when he sets down a 
record of the work. The ultimate analysis of the entire 
job centers in clear and thorough study of the conditions 
precedent; and so also the excellence or lack of excellence 
of the report of these findings will determine whether 
or not the record is to be a lasting contribution to the 
world’s engineering progress. 


Recently the pages of Engineering News-Record, with- 
in the space of three weeks, contained accounts of two re. 
markable repair operations. The two articles, one de- 
scribing the restoration of a large swing bridge, the 
other a well studied repair of a fixed structure, constitute 
an exception to our statement that such articles are rare; 
but this very exception emphasizes, by contrast, the 
dearth of such records in current engineering literature. 
This dearth, we feel certain, is not chargeable to the 
scarcity of engineering repair work in itself, nor to the 
lack of thorough analysis of the conditions which call 
for such work. Were the importance of such records 
fully appreciated by engineers, many other accounts of 
repair work having high instructional value would be 
published, and our stock of engineering data would be 
significantly increased. 
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Concreting Procedure on Miami Flood- 


Control Dams 


Equipment and Methods Standardized for Five Separate Jobs—Standard Product Secured 
by Test Control of Varying Aggregates 


TANDARDIZED procedure, based on tests of mate- 

rials and product, maintained concreting operations 
at consistently high speed, uninterrupted by winter 
weather, on the outlets for the retarding-basin dams 
of the Miami Valley flood-control works. For all 
principal operations identical equipment and methods 
were employed in procuring and preparing concrete 
materials and in mixing and distributing concrete. For 


placing concrete, substantially identical equipment was 





LOCKINGTON RETAINING WALLS COMPLETED TO 
HIGHEST POINT 84 FEET ABOVE BASE 


employed for each of the two types of outlet structure. 

About 173,000 cu.yd. of concrete is required for the 
five outlet structures. This is distributed as follows: 
Lockington, 38,000; Taylorsville, 47,000; Englewood, 
38,000; Huffman, 40,000 and Germantown, 20,000. At 
Englewood and Germantown the outlets consist of twin 
conduits through the dam embankments for normal 
river and ordinary flood discharge, and of separate 
safety spillways around the ends of the dam for 
extraordinary floods. At the three other locations, the 
spillways and conduits are combined in single struc- 
tures. These consist each of a retaining-wall channel 
through the dam embankment; across this channel is 
a weir, the crest of which forms the safety spillway 
and through the base of which conduits provide for 
the normal discharge. 

A feature of the construction of both types of outlet 
is that they are first built to provide a larger water- 
way than is finally required and will, therefore, be 
constricted by additicnal construction to be performed 
later. The purpose of this was to provide as large an 
escane for floods as was possible during construction, 
when the embankment work was not ready to impound 


Vol. ‘Nek 
water. In the case of the twin conduits, the sections 


were built nearly twice as high as they will be finally 
These sections will be reduced by filling th: bottom 
halves with gravel and constructing concrete crogs. 
floors. In the retaining-wall outlets the cross-dams are 
not built at first; thus unrestricted open channels are 
left for flood discharge. 

Completion of the ovtlets as considered at this time 
does not mean placing the total volumes of concrete 
enumerated above. The records of concreting to be 
given relate to only four dams. At Taylorsville em. 
bankment construction was not required to await the 
outlet work and other conditions placed the concreting 
at a later period in the construction schedule. The 
equipment and methods there will, however, be exactly 
like those at other outlets of the same type. The four 
outlets on which construction is substantially completed 
involve 90,000 cu.yd. of concrete. 

Dam construction operations were: (1) Concreting 
outlet structures, and (2) hydraulicking embankment, 
The major task was embankment construction. Other 
operations, therefore, had to clear the way as rapidly 
as possible for hydraulicking. At all the dams except 
Taylorsville the locations of the outlets and the job 
topography were such that the beginning of embank. 
ment had to await substantial completion of the outlets, 
Finally, since the dams were units of a single system 
of fiood protection, their construction had to be so 
scheduled that completion would be simultaneous. 

These conditions determined (1) that outlet cor- 
struction must go ahead at the same time on at least 
four of the dams; (2) that it must precede embank- 
ment construction; and (3) that it must proceed with 
speed. At all dams local deposits of gravel were used 
as aggregate. 

Structures from 20,000 to 47,000 cu.yd. in volume, 
including retaining walls 80 ft. high and twin conduits 
1000 ft. long, set in deep pits to be excavated just 
ahead of the concreting operations, called for separate 
and highly concentrated assemblages of equipment. 
To simplify the problems of assembling, interchanging, 
maintaining and operating this equipment, standardiza- 
tion was considered essential. Six main operations were 
involved in this task: (1) Mining and delivering 





ARCH FORMS IN PLACE FOR TWIN CONDUITS AT 
ENGLEWOOD 
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gravel ; (2) preparing aggregates; (3) proportioning 
and mixing conerete; (4) transporting concrete, (5) 
distributing concrete; (6) excavating rock emplace- 
ments 

The following plant was adopted for each outlet oper- 
At the pit a dragline excavator loading cars; 


ation: 


dump-car and dinky-locomotive haulage to the gravel 


plant; a gravel-washing and screening and a materials- 
storage and concrete-mixing plant identical for the 
five dams; gasoline-operated industrial railways for 
delivering concrete; either derrick or chuting outfits 
for placing concrete; and drilling, blasting and dragline 
excavators for preparing emplacements. The two types 
of outlet structure, but more directly the outlet loca- 
tions and the job topography, necessitated different 
concrete-placing outfits, but otherwise there was for 
all dams close similarity in the procedure and equipment 
for each process, and for most processes absolute 
identity of equipment. 

Aggregates for concrete were obtained by washing 
and screening gravel from local deposits. At each dam 
site the deposit was carefully explored and analyzed for 
quality and granulometric composition. The exploration 
was conducted by digging test pits to groundwater level 
and using sand pumps for deeper exploration. The 
samples obtained were analyzed for density of com- 
ponent stone, gradation in size of grains, proportion of 
voids, and content of silt. Using the sand and pebbles 
of the samples, 2-in. cubes of 1:3 mortar and 6 x 6-in. 
cylinders of virtually 1: 2:4 concrete were molded and 
crushed, with results that showed the gravel deposits 
ut all dams to be entirely suitable for concrete aggre- 
gates. 

Granulometrie variation was the chief problem dis- 
closed by the analyses of the gravel deposits. At 
Germantown and Huffman the deposits were uniform 


LOCOMOTIVE CRANE LIFTS CONCRETE CAR OVER 
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and the material was naturally well graded. At Lock- 
ington the natural material had an excess of small sizes, 
but lacked in very fine sizes. At Englewood the de- 
posit was streaky. 

Standard washing and screening provided for two 
sizes of coarse aggregates, 3 to 14 in. and 14 to 2 in., 


EY 
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BELT CONVEYOR DELIVERS PIT GRAVEL TO SCREENS 


AND WASHER 


delivered into separate bin compartments, and of sand 
delivered into a third compartment between the other 
two. The purpose of separating the coarse aggregate 
into two sizes was to overcome pit variations in the 
aggregate content of the concrete. Where the gravel 
in the pit ran first coarse and then finer, these varia- 
tions, it was reasoned, would appear in the gravel in 
the bin if all sizes were screened into one bin, and 
the concrete would be now heavy in coarse aggregate 
and again heavy in fine aggregate. By screening into 
two sizes and drawing equally from both bins for each 
batch, this was avoided, and the operation required no 
greater screen length or bin capacity. 

Modifications in standard plant and processes were 
principally in connection with handling the sand, and 
have been described in Engineering News-Record of Feb. 
27 and Mar. 6, 1919, pp. 445 and 492. In general, the 
sand hoppers at all the plants retained an excess of 
water in the sand. These hoppers are vertical in- 
verted cones into which the washed sand is discharged 
from the sand screen. Most of the wash water in the 
sand overflows through a spout which is notched into 
the upper edge of the cone, while the sand is periodically 
discharged to the bin through a counterweighted valve 
in the bottom of the cone. In operation too much of 
the wash water remained in the cone and was discharged 
into the sand bin. At each plant, therefore, a sup- 
plementary device had to be installed to take the cone 
discharge, drain out the excess water and transfer the 
sand to the bin. 

At Lockington dam the pit gravel ran small, about 
90% being under 13-1:. size, and contained an excess 
of grapeseed grains aria scarcity of finer grains. The 
standard 2-, 14- and & in. screens being used, the 2-in. 
screen, having most os the work, became clogged, and 
much of the material finer than 2 in. was carried over 
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into the stone bins. A set of auxiliary sand screens the footing and backing concrete, and the ric)». mix 


had to be installed underneath the 2-in. screen, and in 
addition flow through this screen was retarded by the 
riveting on of inside baffle plates, and additional wash- 
ing water was introduced to keep the openings flushed. 
To make up the deficiency of fine sand, the wash water 





MIXERS DISCHARGE DIRECTLY INTO INDUSTRIAL 
RAILWAY CARS 


which ordinarily carried away much of this material 
was passed through settling tanks from which the fine 
sand was salvaged and placed in the sand bin. 

Except in respect to the modifications noted, the 
operations of preparing aggregate were alike at each 
dam. Pit gravel excavated by dragline excavators was 
loaded into 12-yd. dump cars which were hauled by 
locomotives to the gravel plants and there dumped 
into hoppers feeding belt conveyors to the screens on 
the top of the stock bins. Very large stones were 
picked out by hand at the bottom of the conveyors, but 
otherwise every process from pits to stock bins was 
mechanical. 

The problem of concrete proportioning and mixing in- 
volved these principal factors: (1) Preparing four qual- 
ities of mixture according to the place of concrete in the 
outlet structure; (2) maintaining each quality of mix- 
ture at approximately the same strength standard; (3) 
keeping each mixture workable to the highest degree 
practicable without overburdening the concrete with 
water. As in preparing aggregates, the solution was 
to adopt a basic procedure determined by tests and to 
modify this procedure in detail when necessary. 

For each of the four qualities of concrete, the 
cement content was constant, being 5, 6, 7 or 8 bags 
per batch of a l-cu.yd. mixer, but the aggregate pro- 
portions varied with the material at the different pits. 
As examples of this variation, the exact proportions at 
two dams were: 


Bags Cement Lockington Germantown 
5 1:2.7 36.6 1 :2.66 25.96 
6 1:2.25 :5.5 1 :2.22 34.97 
7 1:1.93:4.7 1:21.90 24.26 
g 1:1.5 :3.5 1:21.66 :3.32 
The two intermediate mixtures were used for the 


bulk of the work; the leanest mixture for portions of 


ture for lining the conduits. 

As a mixing problem, therefore, concrete prodycrin, 
yas not a task of adhering to fixed measur 
previously stated, a task of producing 


. : . . proper 
manipulation of materials and mixer action f. 


Yr work 
able mixtures of standard qualities. Based 0) Bite 
of the aggregates available at each dam and on work: 
ability tests of mixtures of these aggregates. hasis 
volumes of aggregates per batch were determined and 
the measuring chutes were set to these volumes. Thos 


chutes were, however, adjustable so that quick change 
in aggregate proportions could be made when occasion 
demanded a change. At Lockington, for example, the 


basic volumes determined were, for each batch, 13 
cu.ft. of sand under { in., 11 cu.ft. of gravel between 
and { in., and 22 cu.ft. of gravel larger than : jp 


At Germantown the quantity of sand was set at 19 
cu.ft., but the coarse aggregate varied from 14 
ft. small and 11 cu.ft. large for arches, to 16 «uft 
small and 12 cu.ft. large for floors and walls 

variations at two locations exemplify the 
followed at each dam in aggregate adjustment. 

At each dam there was a similar adjustment of mixer 
operation to meet the requirements. The mixers ran 
normally at about 10 r.p.m., but the number of revolu- 
tions for which the batch was held in the mixer was 
varied up to 25 as was necessary to secure the require 
perfection of mixture. Similarly, the volume of mixing 
water was varied by observation, accordingly as the 
sand came wet or dry from the bins and as the {low was 
sluggish or rapid in the distributing chutes. 

Output capacity and reliability of operation were 
especially essential in the concrete haulage methods 
To clear the way for hydraulic filling, the outlet con- 
creting was scheduled to continue through the winter 
and to maintain a rapid rate of progress. The lengths 
of concrete haul from mixer to place were from 600 ft 
to 1600 ft., maximum. Distribution by chuting without 
hoisting was made possible by the topography at Engle. 
wood and Germantown, while at the other dams the 
outlet location and the type of structure made derricks, 
as explained later, the logical equipment for distribv- 


These 
practice 





DRAGLINE EXCAVATES EMPLACEMENT JUST IN 
ADVANCE OF CONCRETING AT HUFFMAN 


tion. All these conditions appeared to be best satisfied 
by industrial-railway haulage. The equipment selecte’ 
was 30-in.-gage track and friction-drive gasoline loc 
motives. Flat-cars carrying buckets were used {0 
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OUTFIT FOR DIRECT CHUTING FROM CARS AT ENGLEWOOD 


derrick distribution, and side-gate hopper-body cars 
where the concrete was chuted. 

Two- and three-car trains were operated by single 
© locomotives, each car carrying a batch of more than 
1 cuyd. On interrupted work an outfit of three loco- 
motives and six to eight cars regularly handled 300 
cu.yd. a day, and on occasions a single locomotive han- 
dled 200 cu.yd. a day. Weather conditions such as pre- 
vailed during the mild winter of 1918-19 did not mate- 
rially affect the haulage operations. 

At Englewood and Germantown the twin outlet con- 
duits, about 1000 ft. long, were located in trenches 
parallel to and at the bottom of bluffs. By placing the 
mixing plants on the bluffs and laying the industrial 
tracks along the sides above the conduits, provision 
was made for direct chuting from cars by means of 
the simple chute traveler outfits described in Engineer- 
ing News-Record of Mar. 20, 1919, p. 588. At German- 
town practically all of the 15,368 cu. yd. in the con- 
duits were placed by direct chuting from cars standing 
on the track. Near the upstream ends of the Englewood 
conduits, where the bluff was not high enough for 
direct car delivery to the chute traveler, a locomotive 
crane lifted the cars from the rails and swung them into 
discharging position over the chute hopper. Also, 
where the very upper ends of the conduits came to a 
point nearly opposite the mixer, a hoist tower and chute 
were installed in place of cars and chute travelers. 

Instead of building twin conduits low on the valley 
bottom, as just described, the concreting problem at 
Lockington, Taylorsville and Huffman was to build 
parallel retaining walls 70 to 80 ft. high from the 
valley bottoms to the crests of the earth dams. Topog- 
raphy did not permit direct chute delivery from cars. 
Since derricks were necessary to handle the wall-form 
units and would serve other useful purposes in prepar- 
ing the emplacements, decision was made to place the 
concrete by derricks. The outfit at Lockington was 
described in Engineering News-Record of Feb. 13, 1919, 
p. 327; that at Huffman was substantially similar. 

Similar procedures were followed in concreting out- 
lets of corresponding types. The twin conduits were 
built in sections, first sections of the lower half of the 


conduits closely followed by corresponding sections of 
the upper arch portions using knockdown forms of 
wood. Both walls of the open channel outlets were 
concreted at the same time, proceeding from one end to 
the other by successive sections and using wood-form 
panels. Placing methods followed usual good practice. 

Progress of concreting at the four dams is compar- 
able only in the most general way, owing to differences 
in the types of structures and in the outfits employed. 
and particularly to differences in the conditions and 
the necessities of the work. Winter concreting was 
continuous at all of the dams except Huffman, which 
was not begun until March, 1919, but, owing to the 
mildness of the season, only very ordinary cold-weather 
precautions, as described in Engineering News-Record 
of Mar. 27, 1919, p. 618, were necessary. 

Considering the four dams separately, the signifi- 
cant progress data are as follows: Concrete placing 
was begun on the same date, Aug. 10, 1918, at Engle- 
wood and at Lockington, and the dates of completion 
were, respectively, June 7, 1919, and May 27, 1919. At 
Englewood between the dates named 19,000 cu.yd. 
were placed, or about 2000 cu.yd. per month, mostly 
in arch conduits. The Lockington work required 206 
actual working days for 28,223 cu.yd. in retaining 
walls and floors, or an average of 3000 cu.yd. 
per calendar month. The best day’s record was 367 
cu.yd., and the best record for one week was 1570 cu. 
yd. At Germantown 15,368 cu.yd. were placed in a 
little over seven months between Oct. 5, 1918, and 
May 10, 1919, or about 2200 cu.yd. per month. At 
Huffman, from Mar. 7 to July 16, 1919, 20,700 cu. yd. 
were placed, or about 5000 cu.yd. per month. In June 
the output was 6000 cubic yards. 

The outlet construction was under the general direc- 
tion of Arthur E. Morgan, chief engineer, Charles H. 
Paul, assistant chief engineer, and C. H. Locher, con- 
struction manager, of the Miami Conservancy District. 
Direction of the operations at the various dams came 
under the division engineers: Arthur L. Pauls at 
Germantown; H. S. R. McCurdy at Englewood; Bar- 
ton M. Jones at Lockington; O. N. Floyd at Taylors- 
ville, and C. C. Chambers at Huffman. 
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Mechanical Device for Reading 


Curves and Tables 


Simplifies Determination When Charts Require 
Simultaneous Readings of Several Ele- 
ments—Charts Cleared 


OMPUTATION of quantities by the use of curve 
charts and taking figures from tables, is simplified 
by the use of the device shown herewith. The principle 
utilized is the mechanical setting and transferring of 
one or more of the elements by T-square. This not only 
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METHOD OF USING MECHANICAL DEVICE 


COMPLICATED CHARTS 


FOR READING 


eliminates the necessity for keeping two o1 three ele- 
ments in mind at once and tracing the various ordinate 
and curve lines with the eye, but also clears up the 
sheet by the omission of the generally used squared 
ruling. 

It is well known that curves are a superior form of 
aid to the engineer, but the difficulty encountered in 
reading two and often three elements, found in different 
directions, has limited their use to simple forms con- 
sisting of one series. If two or more scries of inter- 
dependent curves could be easily read, often a great 
deal of tedious labor could be saved. 

A chart of the complicated character mentioned is 
shown in the accompanying illustration, with a mechan- 
ical T-square device for reading placed thereon. This 
device consists of a cross-head A, made of metal or 
wood, about 2) in. long, a metal holder B containing 
a spring, and a transparent arm C about 12 in. jong, 
made preferably of celluloid. The arm has a numbered 
horizontal line through the center, which may be made 
to cover any desired abscissa of the chart. This arm 
slips freery through the head, so that when the instru- 
ment is used the index points may be moved to coincide 
with any desired point of the chart. 
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In using the instrument, it is convenient ¢ 
curve sheet to a drawing table or have it « 
a small board made for the purpose. It wil 
that the chart shown in the illustration me 
to estimate excavation, earthwork, brickwor!. 


and steel, after the necessary dimensions are {key of 


Thus, if a 28-in. brick wall is 84 ft. long and 2° 
the number of brick would be found by brin: 
horizontal line of the arm to cover 84 in th 
left-hand column, sliding the arm until any 


t. high 
en, 
ne the 


second 


} 
humbered 


point covers the solid-radial line 28 and then lropping 
the T-square to the second dotted position, so that the 
same number covers the dotted-radial line 25. The 
number of brick may then be read at the right undey 
brickwork as 110,000. To perform the same operatioy 
by the eye, it would be necessary to have the shee: 
closely cross-ruled in both directions and to folloy 
carefully the cross-lining around the circuit. 

Laying out curves may also easily be accomplished by 
having a pin-hole through the arm at one of the nu». 
bered points, such as 7, so that by knowing the or. 
dinates of the point the square may be set and a hole 
punched. , 

A continuous type of instrument arranged on the 
principles stated above, but in cylindrical form, mounted 
on a shaft and turned by end knobs, has been devised 
by Samuel N. Polis, a consulting engineer of New 
York City. The cylinder is 8 in. in diameter and 18 in. 
long, and is designed to take charts 18 x 24 in. in 
size, thus giving greater accuracy. Various curve 
sheets of this size can be easily clamped down on the 
cylinder when needed. Patents have been filed covering 
this construction. 


Assessment for Water Main Extensions 
in Los Angeles, California 

RONTAGE assessments for water-main extension 
Fina Los Angeles, Calif., are charged against prop- 
erty owners at the rate of 40c. per front foot where- 
ever the extension is not more than 200 ft. in length for 
each permanent consumer. For all pipe on a given ex- 
tension in excess of 200 ft. per consumer a deposit of 
80c. per lineal foot is required, the deposit to be re- 
funded in equal annual installments as the frontage 
charge first described is paid. No pipe across a street 
intersection is included in the measurement for assess- 
ments. 

In case of extensions made solely for irrigation 
(there being large irrigated areas supplied from the 
Los Angeles water-works) a different rule prevails. 
Where the extensions are into districts which issued 
bonds for trunk lines, lateral extensions for irrigation 
only will be made on payment of deposits equal to the 
full cost of the proposed mains, based on estimates 
made by the Departme~t of Public Service. These de- 
posits are returnable in five-year payments. Persons 
other than the original depositor: may obtain connec: 
tions by depositing a sum in the same proportion ‘ 
the amount of the original deposit as the area they de 
sire to have served bears to the total area served by the 
extension. These deposits also are subsequently re 
turned by the city in five-year installments. 

Lands not assessable for irrigation service provide! 
by district bonds may obtain water for irrigation bY 
agreeing to pay $35 per acre of land to be served, 
less than 10% down and the remainder in not over 
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tual annual installments, with interest at 6% 
erred payments; or if the payments are made in 
e, either for the total or any deferred sums, a 
t at 56 is allowed. This class of assessments is 
ition to the usual charges for water-main exten- 
and service installations. 


Drainage Culvert Built Through 
High Railway Fill 
Small Cars Operate in 41-Foot Trench—Concrete 


Pipe Laid on Concrete Floor—Piles Carry 
Track—Cost of Work 


QO PROVIDE an outlet for a drainage system serv- 
tas 19,000 acres of land in Yakima County a 48-in. 
pipe culvert had to be built in a cut 41 ft. deep through 
a high embankment of the Union Pacific R. R. near 
Granger, Wash. The first step was to drive 65-ft. 
piles in the center of the fill on each side of the 
proposed cut. This 
was done with a 
railway _ piledriver, 
after which caps 
and stringers were 
laid to carry the 
track. Sheeting was 
placed behind the 
piles to hold the ma- 
terial as excavation 
progressed. Beyond 
the piling, through 
the slopes of the fill, 
cribs were built at 
the sides of the cut, 
the piles and cuts 
being braced by 8 x 
8-in. timbers 14 ft. 
long. This method 
was used to carry 
the excavation down 
to within 8 ft. of the 
grade of the culvert, 
at which stage a 
new set of timber- 
ing and _ sheeting 
was started through 
the entire length, 
reducing the width 
to 8 ft. For the upper lift the sheeting was driven by 
hand. In the lower lift the material consisted of vol- 
canic ash in solution, which is practically the same as 
quicksand. Here the work was expedited by using a 
water jet, and the sheeting was pushed into place by 
hand. The excavated material was shoveled into steel 
dump cars having removable hopper-shaped bodies of 

-yd, capacity. These cars were run out to one end of 
the cut, where the bodies were raised and swung by the 





CULVERT TRENCH FINISHED FOR 
FIRSY LIFT, 14 FEET WIDE 


COST OF BUILDING CONDRETE PIPE CULVERT THROUGH 
RAILWAY FLLL 


i xcavation, 2065 a ele ols on $0.89 $1,895 13 
|kheading, including cost of railway 
_ labor and equipment, 58,989 ft.b.m. in place. .. 42.20 2,491.22 
OMG, TRUM eee aa SEES dk Wide Mined es serene 9.35 1,048 54 
WIDER, GMC oe ts ACS cc hbo cseueeecetie ce 5.34 397.07 
Concrete pipe, 48 in., 100%... ...... esse cece eee 9.33 933.51 
emoving lumber, pack fltine and puddliag: 1260 ca yd.. 56 677.29 
Total $7,442.75 
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METHOD OF INSTALLING PIPE 


60-ft. boom of a dragline excavator, the material being 
dumped on the right-of-way. 

During the construction of the drainage culvert, a 
stream of 6 cu.ft. of water per second was diverted 
through an old culvert 25 ft. distant from and 6 ft. 
above the bottom of the new structure. This ne- 
cessitated the use of double sheeting to prevent the 
water from breaking through into the new excava- 
tion. A 5-in. and a 4-in. pump, both electrically op- 
erated, were used during excavation of the lower 8- 
ft. lift. A heavy bed of gravel was placed in the 
bottom of the trench, and on this was laid a 12-in. slab 
of concrete. The 4-ft. reinforced-concrete pipes were 
laid on this slab, the joints being cemented and a cradle 
of concrete built around the pipe. Finally, the trench 
was backfilled, the timbering being removed during this 
operation. The cost of the work is shown in the accom- 
panying table. 

This culvert was built under the direction of J. O. 
Greenway, drainage engineer of Yakima County, 
Yakima, Wash., with Carl E. Beam as engineer in 
charge of construction. The contractors were Carson, 
Chindah! & Co., Spokane, Wash. 





Vermont Organized Into Health Districts 
' Under legislation effective July 1, 1919, the State of 
Vermont has been organized into 10 health districts, 
each in charge of a full-time health officer. These men 
receive $2500 a year and are allowed $800 additional for 
traveling and other expenses. They work in collabora- 
tion with the United States Public Health Service, hav- 
ing in that capacity the title of assistant collaborating 
epidemiologist, United States Public Health Service. 
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The Public and the Engineer 


A Discussion Regarding Insufficient Compensation 
of Engineers, Their Relation to Public Affairs, 
and the Oversupply of Engineer Graduates 


By CHARLES HANSEL 


Advisory Engineer and Investigator, New York City 


HAT the worth of the engineer is not recognized, 

is the main theme of the complaints which have 
been appearing in the technical press and elsewhere. 
The last article of this nature appearing in Engineering 
News-Record of July 17, 1919, p. 125, under the title, 
“Why Engineers Are Not Appreciated,” attempts to give 
seven reasons as follows: (1) Inadequate compensa- 
tion; (2) lack of organization; (3) lack of initiative 
in public affairs; (4) lack of publicity concerning the 
engineer and his worth, and his relation to the better 
health, comfort and welfare of the community; (5) lack 
of proper regulation in the form of licensing; (6) 
improper application of the definition of the term 
“engineer”; (7) lack of general education and inability 
to speak well. 


OTHER PROFESSIONS OVERCOME HANDICAPS 


The writer is firmly of the opinion that specifications 
1, 2 and 4 bear alike on all professions, but that other 
professions rise above any handicap which may attach 
to the three specifications named. It has not been 
demonstrated that the compensation of ministers of 
the gospel, medical doctors, teachers in schools or 
colleges or even the average lawyer is greater than that 
of the average trained engineer, and certainly the 
engineering organizations are as strong in the ad- 
vancement of technical knowledge as are those of any 
of the other professions. 

If specification 2 is intended to refer to “organiza- 
tion” for the purpose of obtaining higher pay for the 
engineer, then the engineering profession, other than 
the American Association of Engineers, is in the same 
position as all other technical professions, for none 
of such has organized to insure higher compensation. 
The writer is as desirous as any other engineer to see 
his elected calling ranked with the highest, but he 
realizes that technical knowledge is far from being suffi- 
cient to warrant the highest award in the supreme court 
of public opinion. To obtain this high award of merit, 
the engineer must equip himself with knowledge of 
public affairs and material progress, and, having thus 
fitted himself for creative work, he must give of his 
thought and of his time to looking upward and doing 
his share toward public service. This thought is 
glimpsed in the third specification, but it is the cogent 
reason of all, and, like drainage to a railroad, it is 
the first, the second, the third and all-important speci- 
fication which, if fully carried out, will lift the engineer 
into the class of leaders in the business of developing 
the materials and forces of nature for the use of men. 
Unless the engineer thinks and works beyond the tech- 
nique of his profession and does not leave to others 
the creative thought, he becomes no more than any 
other machine which the man who does create finds it 
necessary to bring to his assistance and discards when 
the work is finished. 

The public has decided that all technical professions 
shall receive less remuneration than nontechnical busi- 
ness men, brokers, bankers, managers and the like are 
able to obtain. Many engineers deem it unprofessional 
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to apply their time to other than purely technics) 
subjects, and many such have achieved a hic’ place 
in public esteem and have won a reasonable co penga. 
tion. Compared with the total number of Practising 
engineers, these few successful technical envineers 
rather prove the exception to the general achievement 
The lawyer, when graduated from a university, has 
probably expended about the same amount of time ang 
money as the engineer who receives a university 
degree, but the lawyer who achieves marked syeec. 
generally broadens his training, by dealing with busi. 
ness and public affairs, more than does the engineer 
Thus the lawyer merits and wins the highest places 
in Federal, state and city government, because he has 
demonstrated his knowledge of affairs, both public and 
private. Thus we find the legal profession dominating 
the affairs of the world. The successful lawyer omits 
no field of study, no proper advantage is lost to him: 
to his granary flows the knowledge of all classes of 
technical and business students. Practically all of oy 
statesmen, high-class politicians (and some low-class), 
business men, doctors, many bankers and men of large 
affairs are lawyers. 

The doctors, dealing with the human side, and the 
minister of the gospel dealing with the highest and 
best thoughts of man, do not “lack appreciation” jn 
the sense of receiving the loving respect of their fel- 
lows, though they are often poorly rewarded in material 
things. The doctor serves many without price; the 
minister serves all without thought of the world’s 
reward. 


WHERE DOES THE ENGINEER STAND? 


Where does the engineer now stand in the affairs 
of the world? It is true that every step of material 
progress demands his direction else it falter and fail. 
All other professions require the technical knowledge 
in order to carry on the world’s work, and it appears 
that the engineering profession, generally speaking, 
has until lately been content to design and construct 
works which have been conceived and financed by others, 
and so long as the engineer remains content to be 
merely the aid, tool or machine used to carry forward 
the material progress of the world, he will surely be 
left in the unnoticed niche where he has chosen to 
stand. 

It would be interesting to know what per cent. of 
the total membership of the civic organizations and 
chambers of commerce were engineers, or, put another 
way, how many members of the four national engineer- 
ing societies are active in public affairs. 

These national engineering organizations appear to 
have realized that they have lagged, and the committee 
on development, created by the American Society of 
Civil Engineers, in its progress report made in June 
directs attention to the need of engineers becoming 
active in civic work. The report says: 

The engineering profession owes a duty to the public 
which it is believed can best be discharged by the active 
participation of every engineer in the civic work of his 
locality. To this end it is urged that the engineer join the 
civic body of his community, and if there be no such or- 
ganization, that he should then endeavor to organize the 
community for civic work in sympathetic codperation with 
the governing body. The engineer’s duty to the public also 
requires that he give his best efforts to matters of state, 
interstate and national character, calling upon the various 
engineering bodies for assistance and codperation when 
necessary. 
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nica) One diffieulty attendant upon the work of the engi- 
lace nee! that his work requires the expenditure of 
Nga. moner and offers little opportunity for demonstrating 
sing that it directly increases earnings. This is particularly 
erg true of railroad and city engineers and in most cases 
ent. of bridge, tunnel and waterworks engineers. 
has Without desiring to pursue the many angles of the 
and matter further, it seems evident that. considered as 
sity members of a profession, some engineers should receive 
“085 as much as or more than members of other profes- 
Asi sions. It also seems evident that in order to bring 
Der the engineering profession more intimately into the 
Ces big affairs of the world, engineers as a class must 
has enlarge their training beyond technical matters, and 
ind » give of their time at least as much as others do to 
ng gS the public affairs of the community, state and country. 
its 4 The American Association of Engineers and the 
Mm; » Union of Technical Men are urging upon the railroads, 
of a the municipal authorities, and others, the necessity for 
ur & increasing the pay of engineers, and it is to be hoped 
3), that their efforts will be successful. It does not ap- 
ge | pear, however, that any success which may attend the 
# efforts of these organizations and others in respect to 
he A increase of pay will necessarily advance the status of 
1d ; ihe engineering profession, and it is not unlikely that 
in | the result will tend further to classify the members of 
|- | such organizations more as artisans than technically 
a] — trained engineers. 
e 3 The use of the title “engineer” is open to any 
‘8 a person desiring to use it, even though engineers may 
2 he licensed to operate in certain states under the title 





of “licensed engineer.’”’ Experience has proved that 
it is practically impossible to define the title “engineer,” 
. and in the opinion of the writer this will not be accom- 
“i plished unless the four national technical organizations 
are empowered by state or Federal! authority to deter- 
mine who is authorized to use the term engineer. 
a It is probable that universities and other seats of 
i learning would take issue with the suggestion that the 
, output of engineers be reduced, and yet it appears that 
the most potent factor influencing the compensation of 
the engineer is the generous outpouring from our 
universities of young men bearing the title. The law 
a of supply and demand applies with the same force 
to the output of our universities as it does to the 
output of our factories and other productive sources, 
and if it is a fact that trained engineers generally 
throughout the country are receiving a compensation so 
meager as to be insufficient to cover reasonable living 
expenses, as compared with other callings, or the pay 
of artisans, mechanics, etc., then it seems obvious that 
we should curtail the output. In so far as the uni- 
versities are concerned, any reduction in the output of 
engineers can be accomplished in two ways; one by ad- 
vising the students as to the economic situation affect- 
‘ng the pay of engineers, and the other by making the 
requirements of the course more severe. 



























Cost of Maintaining Horses per Day 

The cost of maintaining horses is shown in the an- 
nual report of the Department of Streets, Sewer and 
‘ighway Cleaning of the City of Cincinnati for the 
‘ear 1919. ‘The average cost of feed per horse per day 
‘or all stables was 63.3c. This was divided as follows: 
Hay, 23.9¢.; oats, 30.8c.; Nutritia, 8.4c., and oil meal, 
\.7c. The total stable cost per horse, for all horses, 
averaged $1.10 per day. 
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Sextant and Stadia-Rod Method for 


Measuring Distance 
Topographic Mapping of Alaska Coast 
Facilitated by Special Stadia—Accuracy 
Tested With Good Results 


By B. A. BAIRD 


Calif 


Line 


Francisco, 


Y MEANS of a unique method developed during the 
Eo weck of mapping portions of the Alaska coast line, 
results comparing favorably with plane-table mapping 
have been obtained by the use of sextant and stadia rod. 
By readings taken so as to eliminate the errors due to 
index error of sextant and to parallax, it was found by 
numerous checks and by tests that accuracy entirely 
sufficient for the purpose can be attained. Further- 
more, there are many advantages of the use of the 
sextant for mapping by this method. 

During the season of 1901 (April to October) the 
writer was emploved in making a topographical map 
of the shore-line of a portion of Prince William Sound, 
Alaska, for the United States Coast and Geodetic 
Survey. The method employed was that of taking all 
the. angles with a sextant, and plotting the positions 
upon a sheet tacked to a board about | ft. square, which 
it was very convenient to carry around. For positions 
plotted from distant signals a three-armed metal pro 
tractor was used, but for all other cases a small cellu- 
loid protractor and tracing paper were carried alon 
in the recorder’s field book. The work, thus done i. 
sections, was afterward to be transferred to the main 
topographical sheet. Some of the drawings were made 
to a scale of 1: 20,000, and some 1: 40,000, but in all 
cases prominent points or other features were located, 
and the shore-line between was sketched, the points 
determined being from 50 to 200 or 300 m. apart, ac- 
cording to the regularity of the shore. 


San 


SPECIAL STADIA RoD DEVISED 


While successive positions could usually be plotted 
directly from horizontal angles, there were many cases 
where they could not or, if they could, only with the 
greatest difficulty. For this reason, a stadia rod was 
devised by which a position could be plotted by a direc- 
tion and a distance. 

Owing to the mechanism of the sextant, it was neces- 
sary to have the targets fixed upon the rod, and then, 
the distance between them being known, to construct a 
table giving the distances corresponding to the angles 
measured. By a simple computation it was fcund that 
with the targets 9.544 ft. apart an angle of 10’ of arc 
would represent 1000 m.; of 20’, 500 m.; of 100’, 
100 m., etc. In other words, a distance of 10,000 m. was 
represented by 1’ of arc, and any other distance could 
be found in meters by dividing 10,000 by the number of 
minutes. By simple consultation of a table of recipro- 
cals, a table of distances with the angle as an argument 
was made out. 

Owing to the mechanism of the sextant, the image 
of one target must be exactly superimposed upon the 
other in an observation, and in order to get good results 
the two targets were made exactly alike and perfectly 
symmetrical. Moreover, when the direct image is clear, 
there is a tendency for the reflected one to be faint, and 
vice versa; and so it was found that a fairly long target, 
crossing well the line of division between the clear glass 
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and the mirror in the horizon glass, was essential. 

By a little experimenting, it was found that a rod 
having two exactly similar 5x 10-in. targets, with a 
strip of white in the center 1} in. wide, gave very satis- 
factory results, the greatest distance read during the 
season being 541 meters. 

The sextant used was United States Coast and Geo- 
detic Survey No. 108, reading to 10” of arc. The field 
telescope was used for both horizontal and stadia angles. 


ADVANTAGES OF THE METHOD 


While it is not claimed that this method can com- 
pare favorably under ordinary circumstances with that 
of the plane-table, and most certainly not for inland 
topography, yet it possesses several advantages which 
in some circumstances make it highly efficient. Most 
of the shore-line surveyed by this method during the 
season consisted of bluffs, many of them entirely inac- 
cessible, especially at high water, and affording few 
places where a plane-table could be set up without great 
difficulty. However, by this method, if either the ob- 
server or the rodman could get any foothold whatever, 
the work could be done. Observations were made from 
the boat if the rodman could get a standing place, and 
vice versa. 

If neither could get a standing place, and if much of 
the shore-line were of such character, both observer 
and rodman could use boats, care being taken to make 
allowance for the distance from the bluffs in plotting 
the work, these distances usually being not over 1 or 
2 m., however. Also, tangent lines and directions to 
variouge objects could be obtained from the boats almost 
as readily as from the land, except when the water was 
rough. In such cases the observer could, if convenient, 
plot his position from horizontal angles. 

Another advantage that this method possesses over 
that of the plane-table is that the rod need aot be held 
in a vertical position, but may be held hor zontally, or 
in any inclined position whatever, provided only taat 
it is held normal to the line of sight. On account of 
trees, bushes or other obstructions, it often happened 
that the rod had to be held in some such position. 
Again if the rodman is in the direction of the sun, and 
the sun is at any appreciable height, the rod may be 
held horizontally and the faces of the targets inclined 
so as to reflect the rays of light, making the observation 
easy, when otherwise it would be difficult. However, 
the work was usually planned so as to observe away 
from the sun as much as possible. 

Sometimes, owing to the nature of the shore-line or 
the positions of signals, a traverse had to be carried a 
considerable distance before a check could be obtained. 
A notable instance of this was the traversing of the 
south side of Goose Island, where no land was visible 
within 20 miles, and where the bluffs and woods shut 
off everything from the other side. Some of the larger 
angles had to be divided into two parts by means of a 
distant mountain peak. In this work, although tangent 
and other direction lines were taken as far ahead as 
possible, the traverse was not made to depend upon the 
longest stadia distances obtainable; but, rather, the 
longer distances were made up of two parts, by having 
the rodman remain at an intermediate station while 
the observer occupied each of the terminal points. 

Suppose, for instance, along a comparatively straight 
shore a distance of 400 m. is desired, and the seeing is 
not very good. For 400 m. the arc subtended would be 


25’, and an error of 1’ would mean an error in distance 
of 16m. By dividing it into two 200-m. readinys, the 
subtended arc would be 50’, so that an error of 1’ woulq 
represent only 4m. By addition of the two parts, the 
most unfavorable case would be an error of on!y one. 
half that of the one reading, and the probability is tha 
it would be much less. Furthermore, to avoid accumy. 
lation of error due to plotting in such cases, the sum 
of the two distances could be first taken if the points 
were approximately in a straight line. 

The accuracy of the sextant stadia method was put 
to many rigorous tests in the course of the work, in 
tying up to triangulation stations and other points de- 
termined in various ways. The author has since exe. 
cuted about the same amount of plane-table work, and 
considers the two methods roughly equal in accuracy. 
if done with like care. Careful tests up to 300 m. were 
made upon the Valdez base-line stakes. Using the aver. 
age of sextant readings “on arc” and “off arc”—that is, 
sighting direct first at one of the two targets on the rod 
and then at the other—the results showed exact agree. 
ment at the 200-and 250-m. stakes, a distance by stadia 
of 50.1 m. at the 50-m. stake, of 99.8 m. at the 100-m,. 
stake, of 149.5-m. at the 150-m. stake, and of 298.9 m. at 
the 300-m. stake. The average of the reading “on arc” 
and “off arc” eliminates the index error and the 
parallax, and the results are seen to be quite satisfac. 
tory. 


Another Diagram for Solving the Manning 
Hydraulic Formula 


By R. D. Goopricu 


Engineer in Charge of Works, Commission for the Improve- 

a the River System of the Province of Chihli, Tientsin, 

HE writer was much interested in the diagram for 

the solution of the’ Manning hydraulic formula 

which appeared in a letter from Prof. M. F. Sayre in 
your issue of June 5, 1919, p. 1126. 

This formula is especially useful for certain classes 
of work, such as preliminary computations, on account 
of the ease with which the solution can be made with 
some of the standard slide rules. Other advantages 
are the large range of conditions which can be covered 
in one diagram, the ease with which a diagram can be 
constructed, and the accuracy and rapidity with which 
more extended computations can be made by the use 
of legarithms and the tables which are now available. 

While the Kutter formula, on account of its long 
standing, will doubtless continue to be the accepted for- 
mula for many purposes, such as final reports and legal 
work, the Manning formula should find a large field of 
usefulness as engineers become more familiar with it. 
It has been discussed and compared with other formu- 
las in Parker’s “Hydraulics,” in King’s “Handbook of 
Hydraulics,” where tables are given for its solution, 
and also in Part IV of the Miami Conservancy District 
Technical Reports. 

It is especially simple and useful when reduced to 
metric units. It then becores V = ri st — 7, in 
which the terms all have their usual significance. By 
writing it in the form nv = ri gi it is an easy matter 
to construct a logarithmic diagram which will cover 
any required range of conditions. 

The accompanying diagram was prepared to faci:i- 
tate the hydraulic computations involved in the inves- 
tigation of river and flood channels preliminary to the 
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Sine of the Slope. “s” 
DIAGRAM FOR SOLVING THE MANNING HYDRAULIC FORMULA 


design of the regulation of the river system of the 
Province of Chihli, China. To use the diagram, find 
the diagonal passing through the point of intersection 
of the ordinates through any given pair of values of r 
and s, interpolating as required. Any pair of ordinates 
for the other two factors, n and v, which meet on the 
same diagonal, will satisfy the equation. Hence, with 
any three of the factors given, the fourth can be found 
at once. It will be seen that the diagonal guide lines 
are all parallel at an angle of 45°, giving the best in- 
tersection with both horizontal and vertical axes, and 
that they are simply guides which may be drawn any- 
where if the slope is always 45 degrees. 

By shifting the r and v scales so that 1.00 comes at 
0.305 on the scale, as shown, the diagram will give re- 
sults in feet, or scales for both English and metric 
units can be included on the same diagram if required. 

In some irrigation and drainage problems a certain 
slope is available, depending upon topographic condi- 
tions, and a value of m can be selected according to the 
material and alignment of a proposed artificial channel. 
[t is then required to select the cross-section to fit the 
condition. For example, given a slope of 0.0004, with 
r= 0.20: By drawing a diagonal through the point of 
intersection of the ordinates through these quantities, 
ut right angles to the guide lines on the chart, any 
pair of values of r and v whose ordinates intersect on 
this new diagonal will satisfy the conditions. By as- 


suming the average depth of the channel equal to r as 
« first approximation, three or four trials will enable 
‘ne to select a suitable cross-section for the proposed 
onnel, 


If one has many such prob ems, a separate 








diagram can be prepared with diagonals running in the 
opposite direction to those in the figure, to solve the 
equation in the form v — r? = s} ~ n, or the other 
diagonals may be dotted in on the same diagram. 

The diagonal running from the lower left-hand corner 
to the upper right-hand corner of the diagram has the 
slope required for the solution of the equation y = 
ré and is used in plotting the scale for r at the left 
of the diagram. The scale for s at the bottom was 
plotted in a similar manner; the ordinary 10-in. 
logarithmic paper, with scales in both directions running 
from 1 to 100, was used as the basis for the diagram. 

The discrepancy between velocities taken from the 
diagram and those obtained by computation will aver- 
age about 1%—seldom exceeding 2%—which is believed 
to be close enough for most work. 

For hydraulic radii between 0.4 and 3 m., with slopes 
from 0.0001 to 0.01, this diagram will give practically 
the same results for all values of n as diagrams for 
the Kutter formula. It will also check very closely for 
flatter slopes when n does not exceed 0.015, and may 
therefore be useful in the design of sewers, aqueducts 


or irrigation flumes. 
5 


Federal and Provincial Housing Aid in Canada 

Housing acts have been passed by a number of Cana- 
dian provinces to take advantage of a $25,000,000 Do- 
minion appropriation. Nova Scotia, Quebec, Ontario, 
Manitoba, Saskatchewan, Alberta and British Columbia 
are included in the list. The applications for loans 
made by 47 municipalities aggregated $10,000,000. 
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Solving Hydro-Electric Problems of aq the concrete substructure of the power house <tarte 
to settle, and within a short time collapsed co) plete) 

Small Town The apparent cause was the undermining of : fou. 

Stable Unit Secured After Two Failures—Advan- ‘@tion walls, due possibly to the failure of the ‘imbe 
tage Taken of Deep, Washed-Out Draft Pit floor of the draft pit, resulting in an initial settlemen 

is -Ulew Vertiend: Cane abe permitting the final destruction by the escape of wate; 


~XPERIENCES of the Village of Lowell, Mich., 

With a small low-head hydro-electric plant—since, in 
1896, it voted $23,000, purchased a power site on the 
Flat River nine miles above the town and built a plant 
and distribution system—cover two failures and a final 
high-grade installation recently completely costing $80 
per installed horsepower. Features in the latest con- 
struction include a vertical cone draft tube dropping 
into a deep hole washed out when the old structure 
failed, and special sheet-pile connections between the 
concrete power house and a timber spillway as a pro- 
tection in case the latter fails. 

In the original plant a wooden power house on mason- 
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DETAILS OF HYDRO-RLECTRIC 


ry walls was built over a timber flume adjacent to a 
wasteway and 200 ft. of timber spillway. The 13-ft. 
available head in the 50-acre pond was augmented by 
2 ft. gained in excavating a 100-ft. tailrace parallel with 
the river channel. The equipment consisted of two 
units: one rated at 368 hp., owned by the village of 
Lowell, and the other, of 144 hp., owned by a private 
company in the Village of Belding. Lowell and the 
company shared the expenses of the operation and as- 
sumed the responsibility of the upkeep of their re- 
spective equipments. This arrangement as a _ whole 
was not particularly satisfactory, since the failure of 
one to keep its equipment in first-class condition re- 
sulted generally in waste of water, making the other 
insufficient to carry the load, althongh the stream 
should have yielded sufficient power under all condi- 
tions. 

High water in 1901 washed out the spillway, but it 
was replaced immediately by a timber spillway of 200- 
ft. crest length, a reinforced-concrete fiume and wheel 
pits, and a reinforced-concrete wasteway with steel 
Tainter gate 20 ft. long and 15 ft. high. In 1914 the 
wooden power-house superstructure was replaced with 
tire-resisting tile construction and a corrugated gal- 
vanized-iron roof. Two years later, without warning, 


from the flume under the foundations. Emergeng 
service from the Consumers’ Power Co. was arrange; 
for, and the equipment, including generator, belts, gov- 
ernors, electrical equipment and superstructure builg. 
ing materials, was salvaged. An examination early j, 
1917 indicated 2-ft. concrete substructure walls heayi) 
reinforced, but with the rods and I-beams not so placed 
as to develop maximum strength. The escaping wate, 
from the pond washed out a hole 8 ft. deep below the 
bottom of the original draft-pit floor. The concrete 
floor at the rack section at the upstream end of the 
flume was intact. It connected to the top of x 4- o 
5-ft. length of wooden sheet piling, forming « cutof 
along the upstream edge of the spillway and powe 
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UNIT AT LOWELL, MICH 
house. Apparently this was the only sheet piling used 
in the reconstruction of 1901. 

In January, 1917, the village approved a $40,000 bond 
issue for reconstruction, providing for two generating 
units, the Belding interests to furnish one of them. 
Before the completion of the work the company was 
unable to raise funds for its unit, and the village pur- 
chased it with funds from plant earnings and tax re- 
ceipts, entering into an agreement with the conipan) 
by which the latter would purchase energy without a 
demand charge. But Lowell needs would take perfer- 
ence in case of a shortage of water. On account of the 
labor shortage and high prices, the contract was let on 
basis of cost plus a fixed sum to the Hauser, Owen & 
Ames Co., Grand Rapids, Mich. This was in April, 
1917. 

Design of the power house was governed by the use 
of the site of the old construction in order to take 
advantage of the existing tailrace excavation. Prelim- 
inary studies of the stream flow and local conditions, 
te determine the probable economic development, indi- 
cated a plant capacity of 475 cu. ft. per sec. per square 
mile of drainage area. The normal head is 15 ft. To 
carry the probable load to the best advantage, one tur- 
bine was selected at twice the capacity of the other, 
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thereby obtaining high operating efficiency from one- 


sixth to full plant capacity. A 400-hp. vertical-shaft 
turbine drives a 280-kva. generator, and a similar 
90)-hp. unit drives a 165-kva. generator, Automatic oil- 
pressu re governors control the speed. 


Particular care was given to the design to prevent 
possible damage to the structure in the event of a 
failure of the timber spillway, the end of which con- 
nects with the substructure. The new structure rests 
cn an 18-in. reinforced-concrete mat, 33 x 57} ft. Un- 


der all bearing walls 30-ft. round oak piles were driven 
on 3-ft. centers. 


Along the side adjacent to the spill- 





NEW POWER HOUSB FOR MUNICIPAL HYDRO-ELECTRIC 
PLANT, LOWELL, MICHIGAN 


way are 20-ft. steel piles with the tops embedded 
in the concrete mat. Tongued-and-grooved 6-in. wood 
sheet piles of the same length were driven along the 
upstream edge to insure a cutoff of the water from the 
pond. 

Reinforcing rods were placed in the draft-pit floor 
to withstand the upward pressure from the unwatering 
of the draft pit, and in the flume floor so that this will 
carry the load without the help of the backfill below it. 
As a precaution against upward pressure on the bottom 
of flume when empty, tile drains were laid in gravel 
beneath this floor; they discharge into the draft pit. 

The location of the draft-pit floor at the elevation of 
the bottom of the washout resulted in its being 8 ft. 
below the normal tailrace bottom, and at least 6 ft. 
below the grade of an economical tailrace excavation. 
Advantage was taken of this rather deep draft pit to 
use a vertical cone draft tube. The water from the 
turbine rises in the pit around the tube to the tailrace 
level. Satisfactory results are reported, with power 
cutput very close to the Holyoke test of the type model. 

Due to a marked increase in the efficiency of the units 
and from the method of operation, the plant has car- 
ried almost twice the load that the old one handled, and 
has not yet experienced trouble from shortage of water, 
which was formerly of yearly occurrence in the later 
summer and in the winter months. 

For a total cost of $47,364 the itemized costs were as 
follows: Test pits and borings, $142; clearing site, 
32836; cofferdams, $97; taking care of water, $2244; 
excavation, $1695; earth fill, $535; piling, $4553; con- 
crete, $7382; reinforced steel, $2381; structural steel. 
»314; wheel pit gates, gage, etc., $1248; superstructure, 
»1643; equipment, $18,562; engineering and supervi- 

ion, $3732, 
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The plant and distribution system are operated by 
Frank J. McMahon; Holland, Ackerman & Holland, 
Ann Arbor, Mich., were consulting engineers in charge 
of the reconstruction. The village trustees have been, 
in general, progressive business men, and as the re- 
sults of a broad policy the citizens have enjoyed serv- 
ice at reasonable rates, and during the period have had 
consistently a low village tax rate. 


Concrete I-Beams Used To Make 


Crib Retaining Wall 


Combines Flexibility of Wood Crib With Perma- 
nence of Concrete—Developed on Cleveland 
Railroad for Soft Ground 


RECAST concrete I-beams of special section have 

been succesfully used in much of the grade-crossing 
work of the Cleveland & Youngstown R. R. for retain- 
ing and wing walls. The beams are interlocking, and 
they can be fitted together to combine the known flex- 
ibilty of wood cribbing with the permanence of con- 
crete. The design was worked out by W. E. Pease, 
chief engineer of the railroad, in conjunction with N. 
H. Suloff, engineer in charge of construction, and W. H. 
Evers, president of the R. C. Products Co., of Cleve- 
land, which made the units. 

The Cleveland & Youngstown R.R. required the fre- 
quent use of retaining walls on fills and against banks 
containing springs. In one of the earlier grade sep- 
arations, walls had to be built upon a fill over 20 ft. in 
height. To avoid either deep foundations or concrete 
piling, a wall was required that would be of sufficient 
flexibility not to rupture under settlement, and at the 
same time be economical in construction. To meet this 
condition, and also the situation where a wall would 
have to be moved to provide for future expansion, re- 
inforced I-beams of a standard manufacture were used, 
and the joint shown in Fig. 3 was developed, this joint 





LONG CONCRETB “RIB WALL AT PITTSBURGH 
AVENUE, CLEVELAND, OHIO 


FIG. 1. 


being accomplished by casting a locking lug on the 
bottom of the I-beam and placing stretchers on the edge. 
Lugs were cast on all members, the lugs being turned 
to the back where members were used for stretchers, 
thus permitting the use of any I-beam members as 
either a header or a stretcher, and the concrete members 
formed a flexible locking joint in themselves without 
the use of dowel pins or similar devices. To provide 
an even bearing, there was used a weak cement mortar 
which was not depended upon in any way for strength 
through adhesion to the members. 

In the autumn of 1918 the structure shown in Fig. 1 
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FIG. 2. MODEL OF CONCRETE I-BEAM FOR CRIB WALL 
was erected. As some difficulty developed from 
the slight crushing of the headers along the bottom part 
of the face of the crib wall, the pillow block shown 
in Fig. 3 was developed, this not only reinforcing the 
header against crushing but also forming a lock be- 
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FIG. 3. DETAIL OF CONCRETE I-BEAM CRIBS DEVISED 
BY W. E. PEASE 
tween adjacent stretchers. Together with the filler 


block placed on top of the headers, it formed a column 
14 in. in width, which not only added to the strength 
of the structure but greatly improved its appearance. 
The cost for the same heights of structure, exclusive 
of excavation, sheeting, backfilling and overhead 
charges, of the concrete crib was $25.01 per linear foot, 
while “he “nass concrete wall cost $55.11 per linear 
foot. As th*s construction proved so satisfactory both 
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as to strength and cost, it was used in a }: 
Though this structure was constructed partly 0. 4 
40 ft. in depth, any movement is only detecty }, 
close examination, 
At the time when this work was going forward, ; 


wail shown in Fig. 4 was erected. This structi;e hee 
to act as a wing wall for the East 55th St. bridge in 
Cleveland, and is 35 ft. in height at the highest point 
Attention is called to the top finish, along which it jg 
very easy to cast a concrete coping if desirable. While 


this structure has been finished for several months, J 
recent examination showed no rupture or distortion 
The section can readily be altered to provide for loca 
conditions. Headers may be spaced at any desired dis. 
tance, and can also be extended back into the embank. 
ment from the back line of stretchers. At the critica) 
points in the wall shown in Fig. 4 the headers were 





FIG. 4. 


CONCRETE CRIB WING WALL, EAST 55TH STREET 
BRIDGE, CLEVELAND 
carried back 36 ft. While it is possible to cut thes 
I-beams to any lengths in the field, it has been found 
well to have them cast in lengths of 6, 9 and 12 ft. 
As the beams used weigh only about 30 lb. per linear 
foot, the longest members can be readily handled by 
four men. In the walls erected no derricks have been 
used nor have they been considered desirable, as it is 
found that common labor takes a great deal of interest 
in these structures and much prefere working on them 
to working on ordinary concrete jobs. 


Girder Expansion Bearing Fails to Slide 

Expansion trouble with a small plate-girder foot- 
bridge is revorted by the bridge division of the Depart- 
ment of Public Works of Pittsburgh. A footbridge of 
70-ft. span on the line of Graham St. is flanked by a 
small concrete jack arch at each end, forming a short 
approach, intended apparently as an aesthetic feature 
of the design. These jack arches and the steps leading 
from them have been pulled away from their connec- 
tions to the abutments, opening up cracks an inch wide. 
This was caused by the girder failing to slide on its 
expansion bearing, according to J. D. Stevenson, divi- 
sion engineer of bridges for the city. The expansion 
bearing plates are now rusted tight together. It is in 
tended in the near future to remove them and substitute 
effective expansion bearings. 
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Notes on Army’s Light-Railway 
Practice in France 


Experience Indicates Field for Improvement in Cer- 
tain Details of Construction and Equipment 
of Narrow-Gage Lines 
By Pau MCGEEHAN 


Captain, Engineers, United States Army 


9 ENGINEERING 


The writer belonged to the 12th Engineers, one of the 
light-railway (60-cm. gage) regiments of the A. E. F., 
throughout its 21 months on the fronts of the various 
allied armies in France. The regiment first served 
with the British Army in Picardy and took part in 
the battle of Cambrai in November, 1917, and in the 
great retreat of March, 1918, when all of the tracks 
and railway equipment of the Third and Fifth British 
Armies fell into German hands. Later, the regiment 
operated with both the French and American Armies 
and took part in the battle of Saint Mihiel. The 
armistice found the regiment in charge of all the 
light railways in the Second Army area, using, be- 
sides its own personnel, about 4500 auxiliary troops 
in the various phases of operation, maintenance and 
construction. The criticisms found in this paper are 
intended to be constructive, and it is hoped that ex- 
pressions of opinion from others will be elicited which 
will make for the improvement of this very import- 
ant branch of military transportation.—EDITOR. 


OST of the troubles of light-railway operation 

have resulted from the lack of careful design of 
the railway system as a whole, and from the careless 
working out of the engineering details. A light rail- 
way is a particularly tender “plant,” and unless the 
engineering problems are properly studied one is likely 
to find after the job is finished that he has built some- 
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thing that is almost useless. For instance, on the Toul 
front much light railway was built after the Saint 
Mihiel push, to connect the American system with the 
light railways captured from the Germans. In the 
hurry to make these connections, much of the engineer- 
ing was apparently hastily done with the idea of get- 
ting immediate results. One line above the Pont de 
Metz had a 5% grade for about 300 ft. at a place where 
a longer and much lighter grade could have been used 
just as easily. At another place a “Y” connection was 
built on so steep a grade that it could not be used on 
account of the extra resistance of the sharp curvature 
which had not been compensated for. The grades at 
these two places so reduced the size of the trains as to 
make the line practically useless. Another connection 
had a short stretch on a very steep grade, rendering the 
whole track useless without reconstruction—and the 
men for the reconstruction were not available at the 
time. 

Much of this line appeared to have been located by 
eye, without the use of instruments, and without the 
other careful methods of railway location found neces- 
sary in civil life. These connections had been built in 
record-breaking time, but the months of unsatisfactory 
operation that followed showed how much better it 
would have been to allow more time for the engineering 
details. As it turned out there was plenty of time, for 
these tracks could not be operated for more than a 
month on account of the lack of ballast. 

There is no way to beat the careful methods developed 
in peace time for the location of railways, and the multi- 
tude of curves which are possible on the light railways 
make their careful location almost as slow and just as 
important as the location of standard-gage lines. 
Curves ought to be carefully run and profiles carefully 
studied with the idea of obtaining the best possible 
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grades. To the civilian engineer these suggestions seem 
too obvious to be worth mentioning; but entirely too 
many lines in France were laid out entirely by eye 
with the idea of “getting the boys to work.” 


GRADES SHOULD BE COMPENSATED 


All maximum grades should be compensated for curv- 
ature. It would probably be advisable to have some ex- 
periments made to arrive at a fair approximation of 
what this compensation should be. The curves of light 
railways are so sharp that the rules obtained from 
standard-gage practice are probably not applicable. Ex- 
periments to show the resistance to rolling friction on 
straight track should be made at the same time. Quite 
definite information about this resistance on straight, 
level track in average maintenance is necessary in order 
to approximate the pulling capacity of the various types 
of locomotives on the different grades. 

There is one fundamental difference between the lo- 
cation of military and civil railways. In civil practice 
it is desirable to get as much of the line located on em- 
bankments as possible, in order to avoid the bad drain- 
age conditions prevalent in railway cuttings. With 
light military railways you want to get a roadbed fit 
for operation at the earliest possible moment. This 
means that your embankments, thrown up usually by 
hand, will require a long time to settle and solidify. 
Your cuts, on the other hand, will be hard at once, so 
it is an axiom on such work to avoid fills and put as 
much of your track in light cutting as possible. This 
precedure is especially necessary on side-hill work. 

The writer is familiar with a piece of track several 
miles in length built along the side of a rather steep 
cafion. On account of the necessity for haste in mak- 
ing the connection, the officer in charge yielded to the 
temptation of reducing his quantities by using the 
waste material from the cutting as part of the roadbed, 
thereby reducing the size of the notch in the hillside by 
more than half. In this manner the grade point came 
under the center of the tie, and when the trains came 
over, one end of the tie rested on the hard foundation 
of the notch in the hillside and the other on the soft, 
yielding material of the embankment. As a result the 
operation over this track was not at all satisfactory 
until long after the military necessity for this track 
had ceased to exist. The trouble with soft embank- 
ments, of course, would be partially eliminated if some 
method of rolling or tamping could be devised which 
would be available when needed and which would be 
practicable for use at the front. 


BALLAST 


With steel ties a good quality of ballast is impera- 
tive. Their sharp edges cut in so that ordinary dirt 
ballast, so prevalent on the earlier railways of the 
United States, is out of the question. Cinder ballast is 
open to almost the same objection because not enough 
resistance is offered to the sharp cutting edges of the 
steel ties. 

On the Second Army front before Toul most of the 
ballast was made up of cinders from a French manu- 
facturing plant. The inutility of this material is il- 
lustrated by a condition which arose when some of these 
lines had become very inactive on account of the ad- 
vance of the fighting front. On account of the ma- 


terial stored in the various dumps, it was necessary to 
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keep these lines open, and to have working pa. je and 
station agents along them. This personnel }. | to be 
fed, and ration trains were run at intervals | several 
days. In order to get these trains through, it . as nee. 
essary to feed ballast continually into the line. Ballas 
even, had to be put under this track to keep ti» baligs 
trains themselves running. The fault lay p) neipally 
with the steel ties, for wooden ties would not jaye ha; 


the sharp flanges to cut into the cinder ballast. 

In this same area the Germans had all of their tracks 
ballasted with very hard crushed rock. After the Sain: 
Mihiel push and later, after the armistice, great quap. 
tities of this ballast rock were found piled behind the 
enemy’s lines. On account of the better ballast, we 
usually found their tracks better than ours. 

The British used the local white chalk of Picardy for 
ballast. It was inferior on account of its softness, by 
it made a fine foundation when a thin coat of harder 
material could be provided for a top layer. This chalk 
being pure white, made the tracks fairly shine in ap 
airplane photograph. Most of the British tracks were 
protected from direct observation, but all of them were 
in the open where they were easily photographed. 

It seems that the ease of construction of the light 
railways is their greatest protection. The cost of de 
stroying them by shell-fire is much greater than the 
cost of repairing the resulting damage. During the 
terrible bombardment that preceded the German ai. 
vance north of Saint Quentin Mar. 21, 1918, compara- 
tively few shells were thrown at the light railways—ex. 
cept in yards—while the standard-gage tracks were 
hit enough to be put out of commission. From my ob- 
servation, the light railways were fairly safe, unless 
under direct observation, even quite close to the front 
lines. 

RAIL 


The light railways operated on rails varying in size 
from 8 lb., the lightest French rail, to 100-lb. rail taken 
from unused standard-gage tracks. The Germans hada 
20-lb. rail with a high, narrow section. This rail prob- 
ably made a good beam, but it was often criticised for 
having too narrow a head to engage the drivers. Either 
a 20- or 25-lb. rail with the American section seemed 
to be satisfactory. Both the French and the American 
rail came attached to the metal ties made up in 5-n. 
lengths. 

CURVES 


The curves were all made with 100-m., 50-m. or 30-m. 
radius. Thirty-meter was the ordinary allowable mai- 
imum curvature, although it was said that the trains 
would go around a curve with a 20-m. radius. The writer 
saw some 20-m.-radius curves that had to be replaced 
In order to construct the curved sections, half- and 
quarter-rail lengths were furnished to piece out the 
ends; in other words, to make the curves meet the 
tangents. In the hurry of tracklaying, these pieces 
were seldom available, so these sharp curves were usu: 
ally several feet too long or too short. If they wert 
too short, a sharp kink resulted at the end of the curve, 
and if they were too long a slight reverse curve had te 
be sprung into the tangent to get it to join up with the 
curve. Then, again, it often happened that curves 
the radius desired were not available, and sharpel! 
curves had to be used. The same conditions were to b 
seen in French tracks after many months of operation. 
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With the British, where the use of wooden ties was 
almost universal, no such trouble was encountered. 
Rails were furnished bent to these same radii, but the 
yse of wooden ties, loose rail and spike made possible 
the location of curves of any radius. 

With conditions prevailing on the battlefield, which 
make imperative the use of such material as is avail- 
able, wooden ties with separate rails allow much greater 
fexibility of construction, and, in my opinion, they 
should be adopted as American Army standards. The 
steel tie cuts the ballast too badly, and the built-up 
track sections are unsatisfactory on curves. Further- 
more, you never have the sections of the exact size 
on hand when you are in a hurry to get a track built. 


TRACK LAYING 


The probable reason for the existence of the built-up 
section is its apparent aid toward speed in track lay- 
ing. If you have all the required sizes on hand and 
properly arranged, they undoubtedly lead to speed in 
this particular. But it is my observation that the main 
cause of delay in light-railway construction is the bal- 
lasting. It was impossible to use in France a track 
made of steel ties without considerable ballast, and this 
will be the rule throughout the world. 

I have seen branches lie idle, literally, for months 
for the lack of ballast. The wood ties would require 
less ballast and would make a better track with an in- 
ferior quality of ballast. In dry climate or during or- 
dinary dry weather, tracks laid with wood ties might 
get along with only dirt ballast; but with steel ties you 
could not get along without a good quality of ballast 
in any climate. 


TACTICAL CONSIDERATIONS 


Light railways are best adapted to short hauls. On 
account of the frequency of derailments and the slow 
speed of trains, they are unsuited to long hauls. In the 
Second Army area the light railways, including those 
captured from the enemy, extended for a distance of 
50 km. north and south, and it was usually considered 
that several days were required to go from one end 
of the area to the other. Por if your train itself were 
not wreckedsit would be delayed by other trains wrecked 
in front of it. The long hauls should be made by the 
broad-gage trains, and the short hauls from the rail- 
heads, four to eight miles in the rear of the battle front, 
should be made by the light railways. Their compara- 
tive immunity from drawing fire is their excuse for 
existence in this zone. 

The light railway is not adapted to open warfare. It 
was, however, an ideal method of transportation behind 
the lines in France during the period of trench war- 
fare. During the German offensive of March, 1918, the 
lines behind the British Armies went out of business 
as soon as the retreat began and all of the energy of the 
light-railway forces was used in saving the equipment. 

For stationary battle conditions, light railways were 
practically ideal. A single-track line handled 2100 tons 
of ammunition in a day while preparing for the Cam- 
brai offensive of 1917, thereby taking 700 three-ton 
motor trucks from the already crowded roads. In this 
offensive the number of troops engaged was limited by 
the carrying capacity of the roads. 

If the light railways were so useful in France, with 
the prevalence of macadam roads, how much more use- 
ful would they be in a country like America, where good 
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roads are so few? Under these conditions of bad roads 
in this country, the use of light railways would increase 
enormously the number of troops and guns that could 
be concentrated on a given sector, and would give an 
enormous advantage to the belligerent employing them. 


GAGE 


In the opinion of many officers and men, the gage of 
60 cm. is too narrow. This gage had been adopted in 
the early part of the war, when the rolling stock was 
much lighter than that finally used; but when the larger 
Baldwin locomotives came into use with cars of 10-ton 
capacity it was obvious that a wider gage would have 
been better. The opinion was often expressed that 
4 or 6 in. wider gage, with no increase in the weight of 
the rolling stock, should have been used. As it was, 
the number of derailments was almost a scandal. On 
one classic occasion at Tincourt, on the British front, 
all of the steam locomotives in the service were on the 
ground at the same time. Derailments were so numer- 
ous and the cause of so much loss of time that orders 
had to be issued to reduce speed to not more than eight 
miles per hour. 

The narrow track was undoubtedly one of the causes 
of the excessive cutting of the steel ties into the ballast, 
on account of the leverage from the swaying of the high 
locomotives. With a slightly wider gage and greater 
speed, and, thereby, greater capacity of the railway sys- 
tem, fewer delays on account of derailments would un- 
doubtedly have resulted. 


CONCLUSIONS 


1. Light railway systems should be designed and lo- 
cated with great care. Sharp curvature should be elimi- 
nated as much as possible, and limiting grades should 
be kept as light as possible. 

2. Earth fills should be avoided in constructions under 
battle conditions. 

3. Nothing but hard ballast should be used when steel 
ties are used. 

4. Wooden ties are preferable to steel ties, because 
they allow of more flexibility in laying track on curves, 
cut into the ballast less and allow the use of poorer bal- 
last. Nobody ever expects a war to last long enough 
for the ties to rot out. 

5. Light railways are adapted to short hauls only. 

6. Their principal value lies in their immunity from 
destruction from shell fire, for they can be replaced 
cheaper than they can be destroyed. 

7. They are useful in “siege” warfare only. 
are not useful in either advance ar retreat. 

8. The principal cause of delay in light-railway con- 
struction is the ballasting. 

9. The gage is too narrow. It should be increased to 
28 or 30 in., without any corresponding increase in the 
wheel loads of the rolling stock. 

10. Light railways would be exceedingly valuable in 
a campaign in country where good roads were scarce, 
and would facilitate greater troop concentrations for 
offensive operations. 


They 


Water and Sewage Treatment in Vermont 
The water-supply of Burlington is filtered and chlor- 
inated, and that of Rutland is chlorinated. No other 
municipal water-supplies in the state are treated, and 
there is no municipal sewage-works in Vermont. 
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Unusual Design and Joint Details of heat-treated steel eyebars is 27,000 Ib. per squ.& inch 
. with 30,000 lb. per square inch bearing on th, arbon. 

430-Foot Br idge steel pins. In general, a 15.6% increase over 6 \sya) 

Heat-Treated Steel Eyebars and High-Carbon Steel A. R. E. A. specifications was used for workiny stress 
Built-Up Members Used in Warren-Type in the high-carbon steel. For combined stresse. inelyd. 

Tr for E in Biatevial ing wind the allowable units were increased 25 } cr cen} 

a ey 2 On account of the high-unit stress in ti), lower 

CONOMY in the use of material was attained in the chords, which produces excessive distortion in the fgoy 


design of the Monongahela Southern Railroad Co.’s 
bridge at Coal Valley, Penn., by the adoption of built- 
up members of high-carbon steel in conjunction with 
heat-treated eyebars for end diagonals and lower 
chords, requiring special joint detailing at the lower 
chord pins. Exceptionally long panels of 43 ft., with 
deep stringers and floor-beams, made it possible to 
avoid the use of subdivided panels, a Warren single- 
intersection type of truss being selected. Expansion 
joints are provided in the floor steel by double floor- 
beams at two intermediate panel points, and in each 
panel of the solid concrete ballasted floor. An increase 
of 15.6% above the usual allowable unit stresses was 
permitted in the high-carbon steel, furnished under 
specifications similar to those for the steel in the 
Hell Gate arch. 

Loads and Unit Stresses—The dead load includes not 
only the solid concrete floor and ballasted track with 
steel ties, but footways on each side of the structure 
carried on cantilever brackets, and also two 40-in. 


gas mains. The live load specified is Cooper’s standard 
E60 loading. The unit stress allowed in the special 
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system, the lower laterals were designed on a basis 
of 10,000 lb. per square inch unit stress, with a cor. 
responding increase in the number of rivets, 


in Order 

to give increased stiffness. 
The special heat-treated carbon steel was required 
to satisfy the following specified limits: Phosphorus— 


basic steel, 0.04; acid steel, 0.06; sulphur, 0.05; ultj- 
mate tensile strength, 66,000 to 76,000; yield point, 
38,000. 

Special Joint Details—The use of eyebars and built- 
up riveted diagonals resulted in special joint details, 
as indicated on the typical details here reproduced: 
eyebars and the gusset plates for built-up web members 
had to be packed on the lower chord pins. Intermediate 
floor-beams are framed into the vertical posts as usual, 
except the double floor-beams at the two intermediate 
points L3, which are framed into the sides of the ver.’ 
tical posts. 

The double floor-beams were introduced in order to 
allow expansion at these points, and also to prevent 
undue racking of the floor system from the elastic 
action of the lower chords under high unit stresses, 
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DETAR. x. Detail at Exp. Points ROLLER END 


Between all Floor 
Beams 


The details of the expansion joint in the concrete floor 
are also indicated. 

All main material was subpunched and reamed, and 
the main gusset plate edges were planed. The size 
of the field rivets in the main truss members was 1} 
inch, 

In the top chords, built up of eight angles and web 
plates, it was necessary to insert the connection gusset 
plates between the inside flange and web, using filler 
bars between angle and web, with splice angles 7} 
x 5 x ? in. cut from 8 x 6-in. angles. Transverse 
stiffening diaphragms were placed on each side of the 
chord joints, as indicated; also short longitudinal 
diaphragms at the ends of the built-up web members. 

Design of Floor System—The solid reinforced- 
concrete floor, with ballasted track and steel ties, is 
supported on deep stringers and floor-beams. The 43-ft. 
stringers are made up of 76 x ;,-in. web plate and 
four angles 8 x 6 x ? in. and the intermediate floor- 
beams of 100 x 44 web plate with four angles 6 x 6 
x | in. and four cover plates 16 x 3 in. Footways are 
provided outside the trusses by cantilever steel I-beams, 
as shown in plan, using a 4-in. concrete slab. The 40- 
in. gas mains on one side are supported by channel 
cantilever beams with hanger plates and U rods. 

Another exceptional feature of this bridge is the 
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horizontal skid girders which are placed just above the 
floor system and are connected to the diagonal web 
members. 

The object of these girders is to protect the main 
trusses in case a collision or other train accident should 
occur on the bridge. 

The bridge was designed under the supervision of the 
chief engineer of the railroad company, and was 
fabricated and erected by the American Bridge Co., 
Ambridge plant. 


Tests on Heartwood and Sapwood 

No effect upon the mechanical properties of wood 
due to its change from sapwood into heartwood was 
noticed as a result of 300,000 tests which have been 
made at the Forest Products Laboratory, Madison, 
Wis. What differences there are in the strength be- 
tween heartwood and sapwood can usually be ex- 
plained by the growth and density of the wood. Dif- 
ferences between heartwood and sapwood, other than 
mechanical properties, are due chiefly to the fact that 
the sapwood of most American species is considerably 
less resistant to decay than heartwood, and, used 
without preservative treatment in situations favoring 
decay sapwood is likely to have much shorter life 
than heartwood. 
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Large Paving Mixer Puts in 180- 
Yard Slab Every Hour 


Bulk Cement Is Clamshelled From Gondola Cars 
to Bins — Boxes Carrying Proportioned 
Batches Crane-Charged Into Mixer 


EN-BAG batches were mixed and deposited at the 

rate of 47 cu.yd. per hour, in paving the Cold- 
water-Batavia concrete road in Michigan. Bulk cement, 
machine unloading, industrial-railway haulage of pro- 
portioned batches and crane charging, contributed to 
keep the big mixer supplied with material. A _ road- 
building outfit capable of quantity production was the 
object sought. With railway deliveries being made 
uninterruptedly, two 50-ft. sections of 5- to 8-in. slab, 
16 ft. wide, were concreted every hour with a 12-man 
crew at the mixer. The construction of one mile of 
road a week, with continuous fair weather and a con- 
stant supply of materials, was demonstrated to be prac- 
ticable with the outfit employed. 

Approximately 6} miles of 16-ft. pavement, 5 in. 
thick at the edges and 8 in. thick at the center, was 
built. The construction followed the Michigan state 
specifications, using a 1 : 1} : 3 cement, sand and pebble 
concrete, and placing a }-in. bituminous filler expansion 
joint every 50 feet. 

Materials were delivered at Batavia, and placed on 
the contractor’s private siding. There they were un- 
loaded by a home-made locomotive crane consisting of 
a steam shovel, with a boom and clam-shell attachment, 
from which a { cu.yd. clamshell bucket was operated. 
The shovel was mounted on a flat-car, with chains con- 
necting the axle of the shovel to the axle of the car to 
furnish power to move the machine when required. 





LOCOMOTIVE CRANE 


DISCHARGES BATCH BOXES 
INTO MIXER 


The unloading yard consisted of two standard-gage 
tracks 400 ft. long. On one track the cars of material 
were placed, and on the other the sand and stone hop- 
pers, on railroad cars, with the crane operating be- 
tween them on the same track. Placing of the storage 
bins on flat-cars so that they could be moved with the 
locomotive crane to any point where the aggregate was 
being unloaded proved very advantageous, as it was 
impracticable to get a switch engine to do switching 
sufficiently often to make possible the unloading of 
500 cu. yd. of material a day. The 2-ft. industrial 
railroad connecting the unloading yard with the mixer 
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BULK-CEMENT BIN STRADDLES INDUSTRIAL TRACK 


ran between the two tracks. The crane unloaded the 
sand and gravel from the standard-gage equipmen 
into the bins or to a stock pile paralleling the crane 
track, 

The cement was received in flat-bottom gondola cars. 
protected from the weather by tarpaulins. The clam- 
shell bucket that was used for unloading the aggregate 
picked up the cement and dumped it into the cement- 
loading hopper. This hopper was stationary and was 
set up between the two standard-gage tracks and astride 
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STEAM SHOVEL ON FLAT-CAR FITTED WITH BOOM AND 
CLAMSHELL FOR UNLOADING 


the industrial railroad. At first, question was raised 
as to the loss of cement by wind and of the dange: 
of loss by rain, but experience proved that of the ce- 
ment unloaded for about three miles of the work, the 
greatest variation between the quantity delivered to 
the work and the invoice quantity of the cement com- 
pany was six sacks per car; the average was consid- 
erably less. No difficulty was encountered from wet 
cement or from storms, as the tarpaulins were lashed 
securely to the cars, and in case a car was not entirely 
unloaded in one day the tarpaulin covering was throw! 
over it at night. Two teams were used at the unloading 
yard for switching the industrial cars, and because of 
their ability to go to either end of a string of cars 
without loss of time, this method was considered pref- 
erable to the use of a locomotive. 

The equipment used was standard 2-ft.-gage track. 
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100 cars, and three- and six-ton gasoline locomotives. 
The cars each carried a one-batch box, with a capacity 
of approximately 55 cu. ft. They were handled in 
i5-car trains, when the three- and six-ton locomotives 
were doubleheaded, and in ten-car trains when the six- 
ton locomotive operated alone. 

At the loading plant the proper quantity of stone was 
first put into the boxes, then the cement was measured 
by being passed through a cylinder holding 5 cu. ft. 
This cylinder was a 12-in. sheet-metal pipe, with a gate 
near the top and another near the bottom. The oper- 
ator closed the bottom gate and opened the top gate, 
allowing the cement to run into the cylinder, and then 
closed the top gate and opened the bottom gate This 
operation was repeated in order to get the right quan- 
tity of cement per batch. A piece of canvas attached to 
the bottom of the cylindrical chute and to a hoop on 
the other end, which could be lowered into the car and 
raised in order to let the car pass, did away with loss 
of cement by blowing. (As mentioned above, the loss 
in handling cement in this way proved to be less than 
one-half of 1%.) The car was then shunted to the 
sand hopper, where the proper amount of sand was 
added. The quantities used in the batch were 10 
cu.ft. of cement, 15 cu.ft. of sand and 30 cu.ft. of stone. 
The trains were then made up preparatory to being 
taken to the mixer. 

By the use of two locomotives double-headed, it was 
possible for the smaller one to handle the empties back 
to the loading plant, while the heavier locomotive did 
the switching around the mixer. Prior to the arrival 
of the locomotive, however, such handling of loads and 
empties as was necessary at the mixer was done by 
team. The usual procedure was for the locomotive 
to drop the loads at the siding, take out the empties 
and put in the loads. The boxes, which were designed 
with two bottom-dump doors, were picked up by a two- 


SPECIAL YOKE LIFTS AND UNLATCHES BATCH BOXES 
oo drum hoists box by lifting on yoke A; to discharge the 
Dox 4 lift is taken by the other drum on yoke B and the line to 
yoke A is slacked off , 
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drum power crane. A steel bridle of channels and I- 
beams made it possible to pick up the boxes by irons 
attached to the door and swing them into place, and 
then, by releasing this line and picking up the line 
attached to the side of the box, to dump the box. (See 
illustration.) The crane, operating on “caterpillars” 
moving under its own power, furnished the traction for 
the mixer. By attaching the mixer rigidly to the crane, 
a constant distance between the two pieces of equipment 
was insured, overcoming the necessity of raising or 
lowering the boom. Experience showed that it was 
possible, with a minute mix, to put 25 to 30 batches 
per hour through the mixer. 

The mixer was of unusual size, built especially for 


AGGREGATE BINS MOUNTED ON FLAT-CARS 


the contractor, and with several features of his per- 
sonal choice, by the Koehring Machine Co., Milwaukee, 
Wis. It is mounted on 4-ft. wheels with 20-in. treads, 
bringing the height of the charging hopper to 16 ft. 
and the height of discharge to 6 ft. With a 4-ft. 10 
in. x 5 ft. 8 in. drum, taking a batch of 55 cu.ft. of 
dry materials, this mixer is nearly double the size of 
those commonly employed on road work. The mixer 
and placing crew consisted, as observed on June 21, 
of 12 men, as follows: One man operating the mixer; 
one man operating the hoist; two men handling boxes; 
one man handling empty cars with a team; one man 
operating the chute; two men distributing concrete; 
two men routing, and two men belting and rolling. 

The contractor for the work was G. L. Schart, Mil- 
waukee, Wis. ” 


Typographical Error Corrected 
In the formula for stress in anchor bolts of steel 
stacks, given by R. Fleming in his article “Wind Pres- 
sures on Cylindrical Structures in Practice,” in Engi- 
neering News-Record of Sept. 11, 1919, p. 499, the 
omission of parentheses in the denominator of the first 
term of eq. (10), p. 500, makes this term twice as large 
as it should be. ‘The first term of the right-hand num- 
ber of this formula should be identical with the right- 
hand side of eq. (9). In other words, the maximum 
stress in an anchor bolt is 
5, = 0:106bM WwW 
a | RS 
The reduction to eq. (11), however, is free from 
this error, and eq. (11) as given is correct, namely: 
2M Ww 
SEN FR 
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Wind Pressures and Wind Stresses in Tower Desig: 


Towers for Water Tanks, Viaducts, Wireless Aérials and Power-Transmission Lines—Six- and Eig 


ht-Post 


Towers—Wind Pressures for Design—Working Stresses for Three Classes of Transmission Tow e; - 


By R. FLEMING 


American Bridge 


T IS proposed in this article to give methods for 
determining stresses in towers due to wind. Towers 
as built for various purposes will be considered ser- 
arately. 
WATER TOWERS 


A water tower is an elevated tank and the posts 
or columns with bracing supporting it. The tank is 
cylindrical with a flat, conical, hemispherical or semi- 
eliipsoida!l bottom. At present most tanks are being 
built with hemispherical bottoms. The tower may have 
three or more posts, usually placed at the corners of 
a regular polygon. The great majority of towers have 
four posts, though the number of posts largely depends 
upon the diameter of the tank. One well known builder 
of water towers uses six posts when the diameter of 
the tank reaches 35 ft. and eight posts when it reaches 
50 ft. The 1,200,000-gal. tank of the Louisville Water 
Co., the largest of its type yet built, is 50 ft. in 
diameter, 90 ft. high, and 130 ft. from the hemis- 
pherical bottom to the ground; it is supported by eight 
posts. 

The “Specifications for Gravity Tanks and Towers” 
of the mutual fire insurance companies contains a 
clause: 

Towers for supporting tanks of sizes up to and includ- 
ing 150,000 gallons capacity must have four posts. In those 
few cases where larger tanks are used, the towers may have 
six posts. Short towers for tanks on buildings may have 
three posts. 

It is recommended that wind pressure on the tank 
portion be assumed at 20 lb. per square foot on the 
projected area of cylinder and 12 lb. per square foot 
on the projected area of roof and curved bottom. The 
150,000-gal. tank of the New York Shipbuilding Co., 
at Camden, N. J., built in 1903 by the Chicago Bridge 
and Iron Works, is 209 ft. from the lowest point of 
the hemispherical bottom to the ground. The specifica- 
tions for that structure provided for a wind pressure 
of 30 lb. per square foot “over half the diametral 
plane of the tank,” and 200 lb. for each vertical foot 
of the tower; wind forces to be assumed in any direc- 
tion, and members proportioned for the maximum 
stresses. 

Wind stresses in the tank portion of a tower may 
be determined by the methods used for determining 
stresses in circular stacks... The wind may be assumed 
to act at the centers of gravity of the respective areas. 
A vertical section through the axis of a tank with 
conical roof and hemispherical bottom shows a triangle 
for the roof, a rectangle for the cylindrical portion 
and a semicircle for the bottom. The center of gravity 
of the triangle is at one-third the height, of the 
rectangle at the center and of the semicircle at 0.424r 
below its top. 

Where specifica..ons require that towers be designed 
for a given pressure per square foot of exposed sur- 
face, the question arises, How much surface shall be 
considered exposed? The members of the windward 


“Pressure on Cylindrical Structures in Practice,” 
News-Record, Sept. 11, 1919, p. 499. 
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face give but little protection to those behind 
beyond breaking and dividing the air currents tha pass 
through the tower. Furthermore, what is the amount 
of pressure when the wind is blowing in directions 
other than normal to the sides? An ample assumption 
for wind blowing in any direction is 30 lb. per square 
foot on 1} times the projected area of the windward 
members on a vertical plane passing through the center 
of the tower and at right angles to the direction of 
the wind. . 

Because of the variation of members as to type and 
inclination to direction of wind, theoretical accuracy 
in the determination of pressure is impracticable. The 
writer in his practice assumes for ordinary water 
towers a total wind pressure (wind blowing in any 
direction) on the posts, bracing and riser pipe of 
60 Ib. & n, per lineal foot of height, n being the 
number of sides. 

Wind stresses in any post are maximum when the 
wind is blowing in the direction of the diagonal which 
passes through that post and the center of the tower. 
This can be shown by passing a horizontal plane 
through the posts of any regular polygonal tower and 
treating the structure above that plane as a cantilever 
beam which tends to rotate about a center of gravity 
line (the neutral axis). The maximum fiber stresses 
are in the posts most remote from the neutral axis, and 
the distance is greatest when the neutral axis is at 
right angles to the diagonal. 

Wind stresses in the side bracing of three- and six- 
post towers are maximum when the wind is blowing 
in the same direction as for maximum post stress. In 
four- and eight-post towers the stresses in the side 
bracing are maximum when the wind is blowing at right 
angles to a side. In all cases, the maximum stresses 
are in the bracing cut by the vertical plane passing 
through the axis of rotation. 

Wind stresses are, preferably, determined analyt- 
ically. This can be done by taking horizontal sections 
at panel points and in turn considering the resultant 
bending moment at each section of all the wind forces 
acting above it. 

The maximum vertical component of wind stress in 
the posts directly above the section considered equals 
the following: 


nem 


Three-post tower, M + 0.75D 
Four-post tower, M + 1.00D 
Six -post tower, M + 1.50D 
Hight-post tower, M + 2.00D 


where M is the wind moment about the neutral axis 
of the horizontal section passing through the panel 
point at the bottom of the post member considered, and 
D is the diameter of the tower at this panel point: 
that is, the diameter of the circumscribing circle of 
the polygon. The post stress equals the vertical com- 
ponent multiplied by the secant of the angle of inclina- 
tion of the post to the vertical. 
The maximum wind stress in diagonals (acting In 
tension only) equals the following: 
Three-post tower, 0.500 (V — V’) sec @ 
Four-post tower, 0.707 (V — V"') sec 8 


Six - post tower, 1.000 (V — V’) sec 8 
Eight-post tower, 1.307 (V — V’) sec @ 
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where V is the vertical component of maximum post 
stress in the same panel as the diagonal, V’ the cor- 
responding value in the panel above the diagonal, and 9 
the angle which the diagonal makes with the vertical. 
The wind stress in any strut is approximately the 
horizontal component of the stress in the diagonal 
below that strut. 


To illustrate the foregoing, refer to Fig. 1. Note 





FIG. 1. 


FOUR-POST TANK TOWER 


that the wind is assumed acting from the left in the 
direction of a diagonal of the tower. 

Vertical component V, of stress in P, equals moment 
of W., W., W,, W, and W, about axis CC in section 
ZZ divided by D,,. 

Vertical component V, of stress in P, equals moment 
of W,, W., W, and W, about axis through center of 
section yy divided by D.,. 

Stress in diagonal B: equals (V, — V,) XK 0.707 x 
sec §. (This is the maximum stress in the diagonal. 
The stress due to wind in direction W equals (V, — V,) 
X 0.5 X sec 6.) 

Stress in strut S, equals horizontal component of B.,,. 

The uplift should be determined similarly, the 
maximum occurring when the tank is empty. This 
method is not equivalent to equating moments about 
the tangent to the edge of the circumscribing circle 
(EE). 

In designing the tank portion, the same working 
stresses should be used for wind loads as for other 
loads. In designing the tower portion, the specified 
working stresses may be increased 25% for combined 
wind and other loads, provided the section thus obtained 
is not less than that required if wind forces be neg- 
lected. The same result is reached in the Birch-Nord 
“General Specifications for Standpipes, Tanks and 
Towers,” which uses 12,0@0 lb. for tension in tank 
plates, 16,000 lb. tension in other parts of the struc- 
ture, and 16,000 — 70l/r for compression throughout, 
by the provision that stresses due to wind may be 
neglected if they do not exceed 25% of the combined 
dead- and live-load stresses. 

Viaduct towers are usually made of four columns, 
braced transversely and longitudinally. The “General 
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Specifications for Steel Railway Bridges” of the Amer- 
ican Railway Engineering Association specifies trans- 
verse tower loads that represent a high wind pressure 
for unloaded condition and more moderate wind pres- 
sure for loaded condition, as has long been customary, 
but it adds for loaded condition a transverse force 
corresponding to the lateral impulses of the train: 

Viaduct towers shall be designed for that one of the fol- 
lowing loads, considered as moving, which gives the greater 
stress: (a) A force of 50 lb. per square foot applied on 1} 
times the vertical projection of the tower and the portion of 
the structure which it supports. 

(b) A force of 30 lb. per square foot, applied on the 
same surface, plus 400 lb. per linear foot of structure 
applied 7 ft. above the top of the rail, for assumed wind 
force on train, when the structure is loaded, on either one 
or both tracks, with empty cars weighing 1200 lb. per linear 
foot. 

Wind stresses from the wind blowing in any direc- 
tion other than at right angles to the longitudinal 
axis of the tower need not be considered. The dominant 
factor in designing the transverse bracing—for high 
towers, at any rate—is the amount of surface presented 
to the wind when the structure is loaded. The tractive 
force, usually assumed at 20% of the live load appliea 
at top of rail, determines the longitudinal bracing. 

The wind loads are assumed to be concentrated at 
the panel points. The diagonals are usually assumed 
to act in tension only. The chapter, “Stresses in 
Viaduct Towers” in Marburg’s “Framed Structures and 
Girders,” is exceptionally complete. It is believed these 
comments represent the best modern practice. 


RADIO TOWERS 


The sole function of a radio tower (three such towers 
are shown in Fig. 2) is to provide a support for 





Darien Radio Station 
A 





“ PPP beg.n-nae-a0e 150° —----->l 
Sayville Tower San Diego,Pear: Harbor and 
< — 


FIG. 2. THREE TYPES OF RADIO TOWER 
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an antenna or aérial of as large electrical ~apacity 
as possible and with its center of gravity as high 
as possible. The stresses from wind loads are greater 
than those from the dead load and are the dominating 
factor in designing the structure. 

United States Government specifications for a 200- 
ft. wireless tower built in 1911 called for a structure 
capable of withstanding a wind load of 50 lb. per square 
foot of exposed surface. The tower is 26 ft. square at 
the base and 4 ft. square at the top. It is not clear 
what exposed surface is intended, whether that of two 
or of four columns and one, two or more sets of 
bracing. The working stresses specified are: 20,000 
Ib. per square inch for tension and 20,000 — 87l/r 
for compression. 

The 300-ft. towers of the station at Key West, Fla., 
built in 1914, are of triangular cross-section. A wind 
pressure of 30 Ib. per square foot tower surface is used. 
The working stresses are 18,000 Ib. per square inch 
for tension and 18,000 — 701/r for compression. 

The specifications for the station at Guam required 
that the following, with other data, be inscribed on the 
name plate: “Wind, 30 pounds per square foot.” 

The first of a series of high-power radio stations 
was built at Arlington, Va., in 1912. When finished 
it was the largest and most powerful of the 48 sta- 
tions of the Navy’s coast system. The height of one 
of the towers is 600 ft., the base is 150 ft. square; 
the height of each of the other two towers is 450 
ft. The arrangement of the towers is such as to sup- 
port a triangular inclined aérial. A description by an 
officer of the Navy is given in the Journal of the Amer- 
ican Society of Naval Engineers (Vol. XXV, 1913, p. 
60), but nothing is said about wind loads. The Arling- 
ton station was followed by the Darien Station, A in 
Fig. 2, completed in 1915*°. The three triangular 
towers are each 600 ft. high, with a spread of legs 
at the base of 150 ft. A wind pressure, normal to 
the direction of the wind, of 30 lb. per square foot of 
surface is assumed on the antenna and towers. The 
working stresses used for combined dead and wind 
loads are the same as those for the Key West station, 
cited above. Still more recent are the San Diego, 
Pearl Harbor and Cavite stations (B, Fig. 2), with 
towers of the same base and height as those of 
the Darien station. The design was modified from 
that of the latter, evidently to facilitate ease in erec- 
tion. 

The standard 820-ft. towers for the proposed station 
at Monroe, N. C., are triangular, with a spread at 
the base of 220 ft. The specifications call for a pull 
at the top of 22,000 Ib. and wind on the tower equal 
to 30 lb. multiplied by 14 times the exposed area of 
one face. The working stresses used are 16,000 Ib. 
per square inch in tension and 18,000 — 70l/r in 
compression. 

The Tuckerton, N. J., and the Sayville, L. I., stations, 
which came into such prominence at the beginning 
of the war, were built after German designs. The 
Sayville tower, sketched at C in Fig. 3, is 150 m. (492 
ft.) high. The Tuckerton tower is 250 m. (820 ft.) high, 
but is of similar design. In both, the structure is 
of triangular cross-section and its bottom, brought 
almost to a point, rests upon an insulated ball and 
socket joint. The Tuckerton tower has a second joint 


2"Design of Darien Radio Towers,” by C. A. Carlson, in Engi- 
neering News, Mar. 23, 1916, p. 546. 


145 m. above the first; below this joint the tr. 


section is 5 m. (16.4 ft.) on a side, and above th. re 
m. (13.1 ft.). The vertical element of the tower, »y ar. 
count of the joints, has only vertical rigidity, «nq is 
held in place laterally by 12 guys arranged i) foy, 
groups of three each. It is to be regretted that the 
data and calculations of wind stresses for these towers 


are not available. 

Radio towers, usually erected near the coast, are 
exposed to high wind velocities. According to the 
United States Government reduction formula, the actyal 
wind velocities corresponding to recorded velocities of 
110 and 100 miles per hour, respectively, are 82.9 and 
76.1. Using these actual velocities in the wind-pressure 
formula P = 0.004 V’, the pressure for a recorded 
velocity of 100 miles per hour is 23 Ib. per square foot, 
and for 110 miles it is 27.5 lb. The writer believes 
that with the assumption of 30 lb. per square foot. 
on 13 times the exposed area of one face, working 
stresses of 18,000 lb. in tension and 18,000 70 lr 
in compression are permissible for all loadings. His 
preference, however, is for 30 lb. on 1} times the ex- 
posed area of one face and working stresses of 20,000 
Ib. per square inch in tension and 20,000 — 901/r in 
compression. 


Guy-SUPPORTED RADIO TOWERS 


Marconi towers are guyed masts or poles rather 
than towers. The 10 stations built by the J. G. White 
Engineering Corporation in 1914-15 comprise 79 masts 
ranging in height from 300 to 500 ft. The mast sec- 
tions are built up of half- or quarter-cylinders made 
from steel plates. The diameter of a 300-ft. tower is 
30 in. for the lower and 24 in. for the upper portion; of 
a 400-ft. tower, 42 in. for the lower and 30 in. for 
the upper portion. The steel tubes are stayed laterally 
by sets of guys at different elevations, four guys per 
set. In this design a wind pressure of 30 lb. per square 
foot of projected area was used. 

The mast of a Marconi tower may be treated as a 
series of uniformly loaded beams supported at the 
guy bands. As in guyed stacks, the bending stress 
in pounds per square inch in any section is expressed 
by the equation S = 0.106 M/D’t, in which M is mo- 
ment in foot-pounds, D diameter in feet, and t thickness 
of shell in inches. It is recommended that the maximum 
value of M (except for the upper section when it is 
a cantilever) be taken as 4 pD(¢ h)’, in which p is the 
wind pressure per square foot of projected area and 
h is the distance in feet between supports (h is in- 
creased 20% to allow for unequal adjustment of guys). 

For determining guy tension and compressive 
stresses, the methods used for guyed steel stacks need 
not be resorted to. An excellent treatment of the subject 
is given in a paper “Design and Construction of Guy- 
Supported Towers for Radio-Telegraphy,” by Roy A. 
Weagant, published in Proceedings of the Institute of 
Radio Engineers, Vol. III, p. 185 (June, 1915), from 
which the following is quoted: 

Obviously, the vertical stresses acting on the tower are 
composed of those due to the weight of the tower itself, 
and those due to the vertical component of the tensions in 
the guys. We must, therefore, determine these latter as 
accurately as possible. Let us, therefore, consider the con- 
dition of affairs when the tower is erected, but when no 
wind pressure is acting. We see that the tower must be 
vertical, that the guys on opposite sides must be drawn 
up with equal tightness, and that they must be drawn up 
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with sufficient tightness so that the tower and the guys 
move unduly when the wind pressure acts. Next 


ee that the wind pressure is acting. Obviously, re- 
adjustments in the stresses in the guys take place. The 
windward sets have to sustain the full effect of the wind 
pressure. Therefore, on account of this added load mre 

t is 


must stretch, and the tower will incline to leeward. 
also apparent that, to avoid weakening the tower, it must 
maintain a straight line. In order that this condition may 
be realized, it is necessary that each windward guy span 
must increase an amount proportionate to the movement 
of its point of attachment, which condition can only be 
realized when each set of guys is stressed initially to a 
definite amount. When a guy is stretched between two 
points, it forms the curve known as the catenary, and the 
tensile stress produced is given by the following equation . . . 

The reader is referred to the paper for the method of 
calculation, which is rather involved. The author gives 
the numerical calculations and design of a mast 625 ft. 
high, 3 ft. in diameter, stayed by six sets of four 
guys each. Wind pressures are assumed as 15 Ib. 
per square foot of projected area for the first 100 ft. 
from the ground, 16 Ib. for the next 100 ft., 21 lb. for 
the third 100 ft., and 25 lb. for the remaining portion. 
If the pressures at any time are differently distributed, 
the computed adjustment of guy stresses will not be 
realized and the vertical member will be subjected to 
bending in addition to that expressed by the formula 
given two paragraphs above. 


TOWERS FOR HIGH-TENSION TRANSMISSION LINES 


The first high-tension line for the transmission of 
power in which steel towers were used exclusively was 
a line in Mexico 101 miles long built in 1903. Since 
that time such lines have been built by the score and 
towers by the thousand. 

The lateral wind pressure on transmission lines has 
been much discussed. Well known engineers have ar- 
rived at widely different conclusions. The author of 
the article on electrical power transmission in the 
“Encyclopedia Britannica” writes, “the actual possibil- 
ity of wind pressure is very generally overestimated, 
and has resulted in much needlessly costly construc- 
tion.” But another writer (Joseph Mayer, in Engineer- 
ing News of Jan. 4, 1906, p. 2) says, “such lines should, 
therefore, be built strong enough to resist not only the 
commonly occurring, but also the exceptionally violent 
local storms.” 

Many experiments have been made during late years 
in the interest of aéronautics on the resistance of wires 
to air currents. Those made in the English National 
Physical Laboratory* seem to show that in the funda- 
mental equation for force, F, per unit of length, F 

kDV’, k is not a constant but a function of the 
product of the diameter, D, of the wire and of the 
velocity, V, of the wind. According to Loenig, “Mili- 
tary Aeruplanes,” for smooth wires k = 0.0026. The 
writer assumes for transmission line wires k = 0.0025. 

Wires in sleet regions are sometimes coated with 
ice, and the question arises whether provision should 
be made for heavy winds cccurring at the same time. 

Basing on a considerable amount of data, the writer 
recommends that the following wind pressures be as- 
sumed:' (1) On the tower itself, 30 lb. per square 


_ Technical Report,” of the Advisory Committee for Aeronau- 
tics for the year 1912-13, p. 126 

‘The recommendations following are taken mainly from a 
paper by the writer, “Structural Steel Poles and Towers,” re- 
brinted in Engineering News of Nov. 28, 1912, p. 988. 

“ce also Thomson, “High Tension Transmission Lines, Poles 
pnd -powers,” Transactions, Can, Soc, C, E, Vol. XXX’ (1916) 


foot on 13 times the exposed surface of one face: 
(2) on bare wires 15 lb. per square foot projected 
area; (3) on ice-covered wires, up to }-in. radial thick- 
ness of ice, 10 lb. per square foot; (4) on ice-covered 
wires with more than }-in. ice, 8 lb. per square foot.’ 

In the “flexible” type of tower the assumed wind 
pressure controls the design. In the more common 
“windmill” and kindred types, the assumed pull on 
the wires from unbalanced loading largely determines 
the design. This pull acts longitudinally with’ the 
line while the main force of the wind acts trans- 
versely to the line, but it is common practice to make 
all sides of the tower alike. 

Assumed working stresses are as important as as- 
sumed loadings. Here again there is wide variation in 
practice. It might be well to divide proposed towers 
into three classes, A, B and C, and to assume working 
stresses in accordance with the classification, thus: 

Class A—Towers for a line whose customers insist 
upon uninterrupted service and penalty clauses. and 
towers where failure would mean danger to life and 
property, as in thickly populated regions: 20,000 lb. 
per square inch in tension and 20,000 — 901/r in 
compression. 

Class B—Towers for a line where interruptions under 
certain limitations are permissible, through sparsely 
settled country: 24,000 lb. per square inch in tension 
and 24,000 — 1001/r in compression. 

Class C—Towers where cost is the primary feature 
to be considered and the question becomes, What are 
the least requirements which will enable the line to 
do its work?: 30,000 lb. per square inch in tension 
and 30,000 — 1201/r in compression. 

At present the majority of towers are of Class C. 
The engineer often finds it a commercial impossibility 
to have towers built as he would like to design them. 
The situation is similar to that of highway bridges 
forty years ago; and just as the bridges of that day 
would not be tolerated now, many towers of today will 
not be tolerated a generation or two hence. 


HEADFRAMES 


A mine headframe, the structure over a shaft which 
supports the hoisting gear and the like, is a tower and 
will be treated as such. 

Ketchum, in a paper on “Design of Mine Structures,” 
specifies for wind loads on headframes: 

Where the headframe or tipple is inclosed, the wind load 
shall be assumed at 30 lb. per square foot of exposed sur- 
face acting horizontally. Where the framework is open the 
wind load shall be taken at 50 lb. per square foot acting 
on the projection of the members of the headframe or tip- 
ple. In calculating the stresses due to wind, the wind loads 
may be assumed as applied at the joints of the structure. 
Where one side of the structure is open so that a deep cut 
or pocket is formed the wind load shall be taken as not less 
than 60 Ib. per square foot on the projection of the cup-like 
surface. 

For wind-load stresses his specifications read: 


The allowable unit stresses when the wind-load stress is 
combined with the dead-load stress plus twice the working- 
load and machinery-load stresses shall not exceed the allow- 
able unit stresses for dead loads by more than 25%. If the 
sum of the wind-load unit stress, the dead-load unit stress, 
and twice the working-load and machinery-load unit stresses 





5SIn the south 3} to 4 in. of ice coating is sufficient, but in 
northern countries like Canada more allowance must be made. 
The Montreal Light, Heat & Power Co. assumes 7 in. on each 
side, making the diameter of the cable 13 in, plus its own thick- 
ness,——Thomson. 
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exceed the allowable unit stress for dead loads by more than 
25%, the area of the section shall be increased to reduce 


“av '/0, 
the actual stresses to within the prescribed limit. Wind- 


load stresses need not be combined with breaking-load 
stresses. 

While the stresses specified are conservative, the 
load of 50 Ib. seems excessive, even for headframes in 
locations subject to high winds. Specifications of some 
coal companies call for a wind pressure of 40 lb. 
The writer has designed a number of headframes using 
a wind pressure of 30 Ib. on 14 times the exposed 
area of one face. He does not hesitate to use 25 lb. per 
square foot of exposed surface if the structure is in- 
closed. For a cup-shaped section the pressure is un- 
certain, but 60 Ib. is well on the side of safety. 

The stresses in headframes other than those of the 
A-type are usually statically indeterminate, but for 
wind stresses it is seldom necessary to resort to other 
than approximate methods. In a headframe with longi- 
tudinal bents of two posts and back brace, they may 
be determined by considering the back brace redundant 
and the tower portion as transmitting all wind loads 
to the ground; or, the tower portion may be considered 
as a lattice girder supported at the top and bottom 
with the reaction at the top carried to the ground by 
the back brace. In a headframe with transverse bents 
of three posts the middle post may be considered 
redundant and wind stresses carried by the outer posts 
and bracing between them. 


Machines Take the Place of Men 
on 20-Mile Concrete Road 


Grading, Subgrading and Slab Construction Are 
Machine Operations on Lincoln Highway 
From DeKalb to Geneva, Illinois 


WIN outfits of grading machines, mixers and 

tampers are putting in 18-ft. slab at the rate of 
900 ft. a day on the Lincoln Highway between 
DeKalb and Geneva, Ill. Both outfits operate from a 
single loading plant and track system which are to be 
set up three times for the 20-mile stretch of road. All 
processes are mechanical, from loading the cars and 
making the grade ready to placing the concrete slab. 
Except trackmen and a few shovelers to clean up after 
the grading machines, to spade behind the mixer and 
to cover and dike the completed slab for ponding, the 
workmen are machine attendants. A complete car- 
camp outfit houses and boards the working force. 

The operation comprises 204 miles of 18-ft. concrete 
road to be constructed according to the specifications 
of the Division of Highways of Illinois. Grading runs 
about 3000 cu. yd. a mile, with cuts seldom over 13 ft., 
all on old gravel-surface road. There are four towns 
of size, all with railway connections, on the section, 
but the bulk of the work is not close enough to any town 
to make it a convenient place for housing the working 
forces, nor did any have the facilities free for handling 
the contractor’s shipments. This determined the lo- 
cation of the loading plants outside the towns at strate- 
gical points with respect to the operations. 

Dividing the road into four-mile sections, as indi- 
cated by Fig. 1, the loading plant with its track system 
will be set up successively at the points marked by the 
Roman numerals. One concreting and grading outfit 
starts at A and the other at B, both working in the 
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SUCCESSIVE POSITIONS OF LOADING-PLANT 
SERVICE-TRACK SYSTEM 
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same direction. When A reaches point 2, B will have 
reached point 3. Then the loading outfit will be shifted 
to II and outfit A will be shifted from point 2 to point 
4, when it will proceed to point 5, while B outfit contin. 
ues from point 3 to point 4. The shift to set up III 
will be conducted in the same manner, except that from 
here each outfit will have a two-mile section to build. 

At each set-up of the loading plant the track ar. 
rangement and procedure are as indicated by the dia- 
gram, Fig. 2. There are five miles of 2-ft.-gage track 
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FIG. 2. SERVICE-TRACK DIAGRAM OF OPERATING 


PROCEDURE . 


made up in 15-ft. sections of 25-lb. rail and seven steel 
ties to a section. At A are the loading bins to which 
materials are brought on the switch G, on the extension 
of which stand the camp cars. At B, E, D and F are 
industrial-track sidings, and at C is the blacksmith 
shop. One outfit M1 starts at the end of the eight-mile 
section to which the industrial track is carried. The 
other outfit M2 starts near the center of the eight-mile 
section. As M1 moves ahead the track is taken up 
from behind, carried forward on cars, and put down 
ahead of M2. When the eight-mile section is com- 
pleted there is, as stated previously, another set-up of 
the loading plant. 

Essentially, the loading plant is a three-compartment 
bin, A, straddling the industrial track, a siding for ma- 
terial cars, and a crane track, with two locomotive 
cranes. The cranes unload from cars into the bins 
with clamshell buckets or, in case of gravel or sand, 
when the bins are full, into stock piles from which, 
when cars are not in, the material is rehandled into the 
bins. Rectangular flat-bottomed bins are employed, 
one for each material, but all forming one continuous 
structure. They discharge to batch-boxes on cars 
through vertical chutes so spaced that a number of cars 
receive their charges simultaneously. The bin cor- 
struction and the details of car loading, particularly 
in the apparatus and procedure for handling cement in 
bulk, received careful consideration. 

Rectangular flat-bottomed bins were chosen instead 
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of hopper-bottom bins be- 
cause they cost less to build 
ana could be built, knocked 
down and rebuilt more quickly. 
The fact that material pyra- 
mided itself on the flat bottom 
between chutes and re- 
mained in dead storage was, in 
comparison, considered to pre- 
sent no great disadvantage, 
for when the time came to 
empty the bins finally a few 
men with shovels could quickly 
remove the remaining material 
jnto the chutes. In fact, the 
dead storage was held to be 
an advantage on occasion. When materials’ deliveries— 
and, more particularly, cement shipments—fail at a 
critical stage of the work and only a little more mate- 
‘rial is needed to carry the work beyond this stage, the 
dead-storage reserve will often save the situation from 
disaster. 

Bulk cement is received in flat-bottom gondola cars 
and is unloaded into the open-top bin by a locomotive 
crane with a clamshell bucket. Tarpaulin covers for 
cars and bin protect their contents from rain. Chute 
construction and operation present the only unusual 
features. The chutes are vertical, sheet-steel boxes 15 
k Bin |i 
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Slide Gate 


FIG.4 
LEAKAGE OF BOTTOM-CHUTE GATE ELIMINATED 


FIG, 3. 
BY BELT PACKING; FIG. 4. FUNNEL IN TOP 
OF CEMENT CHUTE FACILITATES 
CLOSING TOP GATE 


in. square inside and of 4 cu.ft. capacity between top 
and bottom horizontal slide gates. Dusting at the 
joints, leakage at the bottom gate, and difficulty in 
closing the top gate through the column of cement, 
caused trouble at the start. Dusting: was eliminated 
by painting the joints with cement paint. Leakage be- 
tween the closing edge of the bottom gate and the side 
of the chute was remedied by the arrangement shown 
by the sketch Fig. 3. The strip of belting suspended 
as shown formed a cement-tight packing for the gate 
to close against. To facilitate closing the top gate, a 


sheet-iron funnel, as shown by the sketch Fig. 4, was 
set into the top of each chute. This reduced, to small 
dimensions, the column of cement which had to be cut 
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CARS DRAWN BY GASOLINE LOCOMOTIVES DELIVERING TWO FOUR-BAG 
BATCHES EACH 


through in closing the gate, and made the closing easy. 
The vent pipes extending to the top of the bin prevent 
any trouble arising from compression of the air in the 
angular space between the funnel and the chute sides. 
Scheduled train service maintains coérdination be- 
tween the loading plant and the twin subgrading and 
paving outfits. With 100 cars and five locomotives, 
five 20-car trains are so operated that there is always 
one train taking load at the bins, two trains en route 
to the mixers and two trains at the mixers being un- 
loaded. Each car carries two batch-boxes, each holding 
four-bag batch. Fig. 5 shows train equipment. 
The boxes are charged first with sand to mark, then 
with the measured chute of cement, and last to the top 
with gravel. Since the boxes are bottom-dump, this se- 
quence of sand, cement and gravel is a little objec- 
tionable at the mixer because the sand sticks and the 
charging skip does not always clear itself readily. This 
objection is considered to be overbalanced by advan- 
tages in handling the cement. Were the stone put in 
first, which would be preferable in charging the mixer, 
the cement would shake down into the voids to an ob- 
jectionable degree. The more important disadvantage, 
however, is considered to be the seepage from wet sand 
which, if the sand were on top, would be down through 
the cement. This, in case of any delay in handling 
the boxes, might start the cement to set and endanger 
the quality of the mix. Since stone seldom contains 
free water to any amount, there is little danger of 
seepage into the cement when the stone is loaded last, 
and the water in the sand underneath the cement sinks 
to the bottom of the box, where it causes no trouble. 
When the trains are laid up for the night they stand 
as indicated by the diagram Fig. 2, in which the circles 
represent locomotives and the rectangles represent 
cars. At quitting time train 5 is run under the loading 
bins; train 4 is laid up in siding B and its locomotive 
run to siding D; train 3 with its locomotive stands on 
the main line; train 2 lays up 18 cars in siding F and 
the locomotive with two cars takes the men on outfit 
M2 to camp and runs to siding D; train 1 lays up 18 
cars at siding E and the locomotive with two cars takes 
the men of outfit M1 to camp and then goes to siding 
D. With this arrangement train 3 has a free main line 
for track shifting or other night work and is ready to 
run in and take the place of train 5 in the morning. 
Two locomotives with two cars each are ready to take 
out the two construction crews and connect up with 
their trains at E and F. The other locomotive on sid- 
ing D connects up with train 4, and the day schedule 
goes into operation. 
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At the mixers the batch boxes are picked off the 
cars one at a time by a crane mounted on the mixer, 
are dumped into the charging skip, and are returned to 
the car. The mixer has the regulation elevating charg- 
ing skip, except that the rear end of the skip is closed 
instead of being open as for charging by wheelbarrows. 
The batch boxes are of wood, 2 x 3} x 4 ft., with 
single-bottom flap doors controlled by a hand latch, and 
two side irons, with eye-holes for the crane yoke to 
hook into. 


SEQUENCE OF OPERATIONS 


On beginning work (Set-up I, Fig. 1), the grading 
outfit was started early enough to complete the work 
uhead of and between mixers M1 and M2, Fig. 2. 
Thereafter the grading has been kept about three miles 
ahead of the mixers. The grading outfit consists of an 
elevating grader hauled by 12 horses and loading into 
dump wagons which take the material to the shoulders; 
a scarifier to roct up parts of the old gravel road too 
hard for easy elevating grader excavation; drag scrap- 
ers for miscellaneous operations, and a portable camp- 
ing outfit for men and teams. The camp is moved two 
miles at a shift, the gang working one mile each way 
from camp. 

The two subgrading and paving outfits are duplicates, 
and each consists of a 10-ton roller, a blade scraper, a 
subgrader, a paving mixer and a tamping and finishing 
machine, besides canvas, steel side forms and the usual 
small tools. The procedure is the same with both out- 
fits. The roller hitches onto the blade grader, which 
shapes the grade and ditches close to cross-section. 
The grade is then rolled down and the steel side forms 
are set. The subgrade finishing machine rides on 
wheels on the side forms, and, hauled by the roller, 
planes the grade down to exact form and elevation. 
Finally, the subgrade is finished by rolling. All grad- 
ing operations are machine operations except setting 
the forms and cleaning up with shovels behind the 
subgrader. 

At the mixer the operations are of the usual order 
except that the slab is compacted and finished by ma- 
chine tamping and belting. The paver is a four-bag 
batch mixer on caterpillar tractions and with boom- 
and-bucket distribution. The concreting crew consists 
of two men handling the batch-boxes, one on the crane, 
one operator, one dump man, two spaders, one operator 
on the tamping and finishing machine, and two men 
covering the slab with canvas, building dikes and pond- 
ing. When the slab has cured, the earth covering will 
be removed direct to the shoulders by blade scrapers. 
About 350 ft. of finished slab has been the output for 
each outfit with the crews being organized; 450 ft. a 
day is expected when the crews have settled down and 
all operations are coérdinated. 

Contrary to road work, usually, the workmen are 
housed and boarded in construction camps. At the un- 
loading plant the camp consists of an office car, a kitchen 
car and a mess car and several bunk tents. This 
camp provides for the concreting, subgrading, unload- 
ing plant and train crews. For each grading crew 
there are a kitchen and mess wagon and a bunk tent, 
which are moved aiong with the crew, as previously 
stated. 

The contractor is James O. Heyworth, Chicago, IIl., 
whose superintendent in charge of the work is R. H. 
Anderson. 


English Channel Train Ferry Bridge 
of 120-Foot Span 


Details of the Trusses, Lifting Tower, Operating 
Apparatus and Mooring Provisions— 
Special Design Features 


By P. J. RISDON 
Hove, England 
— of the train ferry bridges constructed 
during the war in connection with the train ferry, 
between England and France instituted in 1918 cop. 
tain several special features. These bridges vary jy 
length from 80 to 120 ft., according to the range of 
tide to be provided for at the different ports of cali 
They are of the half-through type, like the 120-ft. span 
here described and illustrated. The especially note. 
worthy design details include the pin-connected inter. 
mediate floor-beams and transverse bracing to allow 
accommodation to any list of the boats, and the lifting 
and mooring details at the outer end, including the 
“elephant-foot” bearing and the mooring pin. 

The train ferry between England and France insti- 
tuted in 1918 comprised four services, namely, Rich- 
borough to Dunkirk, 54 miles; Richborough to Calais, 
35 miles; Southampton to Dieppe, 130 miles: and 
Southampton to Cherbourg, 91 miles, one boat being as- 
signed to each service. Each boat provided accommo. 
dation for 54 fully loaded, four-wheel railway wagons or 
motor lorries, or as many bogie vehicles, locomotives, 
heavy guns and tanks as the available space permitted, 
the effective length of tracks on board being 1080 ft. 
The cost of each boat was about $950,000. Upon the 
main deck four parallel railroad tracks are laid, which 
converge into two tracks near the stern, where switches 
and crossings are placed. 

Each port was equipped with special landing facili- 
ties, to insure a smooth and uninterrupted passage for 
the rolling stock from the shore to the ship at any 
stage of the tide and under any condition of loading. 
The tidal range in some cases is nearly 14 ft.; moreover, 
the draft varies with the amount and distribution of 
the load. Again, a list occurs when either side of the 
vessel is more heavily weighted than the other during 
loading and unloading operations, with the consequence 
that one rai! or set of rails is frequently at a higher 
level than the others. A steel structure, or train-ferry 
bridge was therefore interposed between the shore and 
the boat, the general arrangement and details of which 
are illustrated. 

The bridge is of the half-through type, as stated 
above, and consists of two main trusses with cross- 
girders or floor-beams spaced 10 ft. apart and hung 
upon pins from the main vertical web members. These 
single-pin connections of the floor-beams to the main 
truss verticals permit of the bridge accommodating it- 
self at the outer end to any list of the boat during load- 
ing operations. While providing for this, an extra al- 
lowance was made against an extraordinary list due to 
possible damage as the result of collision or of sub- 
marine attack. 

Horizontal bracing, consisting of plates and angles, 
is provided at the level of the top of these intermediate 
floor-beams. This bracing constitutes a horizontal stif- 
fening girder, of which the two outer longitudinal 
stringers form the flanges, thus avoiding direct con- 
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nections of this horizontal 
pracing to the main trusses, 
which would have impeded 
the freedom of vertical mo- 
tion of the latter relatively to 
each other. The lower chords 
are connected together at 20- 
ft. intervals by transverse 
struts with single pin con- 
nectioas, and a light horizon- 
tal system of bracing. 

From the foregoing de- 
scription it will be seen that, 
instead of rigidly connecting 
the cross-girders to main 
girders and providing a sepa- 
rate hinged flap or apron be- 
tween the end of the bridge 
and the boat to allow fer list, 
the bridge as a whole ac- 
commodates itself to such 
a list as well as to tidal variations. Thus, with a list 
to, say, 1 in 24, the horizontal plane passing through each 
rail level on shore is gradually converted into an in- 
clined plane (transversely) of 1 in 24 at the boat end, 
the winding of the plane being so gradual as to be 
imperceptible under working conditions. The maximum 
vertical relative movement provided for at the boat 
bearings of the bridge is 24 in. either way before any- 
thing fouls. 

At the boat end each main girder is fitted with a 
bearing of cup-and-ball type to insure a flat bearing on 
the deck of the boat at any variation from a horizontal 
plane under working conditions. This bearing is known 
as the “elephant foot.” 

At a distance of 21 ft. 3 in. from the boat end of the 
brigde, and outside the main trusses, a pair of box 
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FERRY BRIDGE, OPERATING TOWER AND CHANNEL BOAT MOORED IN PLACE 


columns built upon masonry piers support transverse 
overhead girders which in turn carry the machinery 
house and hoisting gear. The hoisting frame, spanning 
the ferry bridge transversely, consists of a triangular 
truss, from the ends of which depend the vertical ten- 
sion links upon which the main trusses hang. To the 
apex of the lifting frame the sheave pulleys for the 
steel wire lifting wire ropes are secured. Each joint be- 
tween the sheave pulleys and the connections to the 
main girders is made by a single pin to permit of free 
longitudinal, transverse and vertical movement. The 
ends of the lifting frames are fitted with hardwood rub- 
bing blocks working in vertical guides against rubbing 
strips on the inner faces of the two towers. 
Continuous rail connections are provided by means 
of special rail flaps, hinged to the end cross-girder, 
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END PANELS OF 120-FOOT TRUSSES—DETAILS OF FLOOR-BEAMS, PIVOT PIN AND “ELEPHANT-FOOT” BEARING 
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which engage in tapered seatings on the boat deck in 
which they are free to slide longitudinally. Hinged 
plate flaps are also provided for the full width of the 
bridge floor for the passage of motor lorries, etc. On 
the boat a solid steel mooring pin of 7-in. diameter is 
fitted centrally between the two tracks. As the bridge 
is lowered onto the boat, this pin engages a slotted hole 
in a cast-steel plate bolted to the end of the bridge 
floor-girders. This serves approximately to preserve 
the gage and the correct relative position transversely 
of bridge and boat, and also as a safeguard against the 
boat parting from the bridge if the mooring hawsers 
give way. 

One end of each of the steel wire lifting ropes is se- 
cured to links with screw adjustments fixed between the 
overhead tower girders near one end. Thence the ropes 
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END VIEW OF TOWER—SUPPORTING AND OPERATING 
DETAILS 


pass around jockey pulleys down to the sheave pulleys, 
up again to the winding drum, round which they take 


2 to 2} turns, and thence in opposite directions over 


pulleys at the tops of the tower columns, below which — 


they are secured to counterbalance weights which work 
up and down inside the tower columns. Equalizing bars 
are introduced in the rope systems to insure equal 
tension on the ropes. 

The counterbalance weights are so proportioned that 
there is an unbalanced weight upon the boat of about 
10 tons to insure constant contact between the bridge 
and the boat. The winding drum is actuated through 
a reduction in gearing by an electric motor of 20 hp., 
giving a speed of lift of 4 ft. per minute. Hand gear- 
ing is also provided giving a speed of lift of 4 in. per 
minute. 

Depending from the overhead girders is a pair of 
steel links to which the main girder suspension links 
can be secured by single pins on occasions when ad- 
justments have to be made or when, for any other 





reason, the bridge may be out of commission for 4 cop. 
siderable time, when the bridge may be hung direct 
upon these links and the ropes therefore be relieved of 
tension. 

The ordinary working limits of gradients are: Longi- 
tudinally 1 in 24 up or down; transversely 1 in 35 either 
way. The shipment of locomotives, tanks and heayy 
guns is, as far as urgency permits, carried out at about 
mean tide so as to pass across the bridge approximately 
on a level track and avoid injury to rolling stock with 
long fixed wheel-base and heavy axle loads, which injury 
might occur when passing from a level track to a gradi. 
ent of 1 in 24, 

The erection of the bridges was a comparatively 
simple matter. In some cases they were floated into 
position on pontoon barges, in others they were built 
in position at a higher level than their working posi- 
tions and were then lowered into their final positions, 
the outer end being suspended from the winding drum, 
and the shore end being lowered, in stages, by means 
of hydraulic jacks, in the usual manner. 

The official record time for the complete cycle of the 
unloading and loading operations is 19 min., but under 
specially urgent conditions it has actually been done jn 
10 min. When it is considered that to discharge such 
a cargo and load up another by means of cranes occu- 
pies a matter of days, the saving of time effected by the 
train-ferry service can be better appreciated. In addi- 
tion there is the saving of time, labor and expense 
otherwise involved in partially dismantling rolling 
stock for shipment and reérecting it upon arrival at 
destination. The 120-ft. span weighs 200 tons, and 
the 80-ft. and 100-ft. in proportion. The writer was 
the designer of these bridges. 


To Reline Herron Hill Reservoir 


Leakage from the Herron Hill reservoir of the Pitts- 
burgh water-supply is to be eliminated by relining the 
reservoir. Money for the work was recently appropri- 
ated through a bond-issue vote of the people. The 
reservoir is part of the city’s high-service system, and, 
on account of the high pumping cost, added to the 
filtration cost, the value of the water now wasted in 
leakage exceeds the carrying charges for a new lining 
sufficiently to make the proposed work a paying in- 
vestment. 

Herron Hill reservoir is a small basin, of 12,000,000- 
gal. capacity. It leaks about 1,000,000 gal. per day. 
The bottom is at present lined with an old concrete 
lining, thought to be of natural cement; the sides are 
paved with stone block. For relining, it was at first 
planned to apply to both bottom and sides a two-layer 
concrete lining with a waterproofing membrane be- 
tween, each layer of concrete to be about 4 in. thick. On 
this basis the cost was estimated at about $90,000. 
Since then, however, the possibility of a single-layer lin- 
ing has been considered, and Charles A. Finley, man- 
aging engineer of the Bureau of Water, is now study- 
ing the relative advantages of the two types of lining, 
in preparation for beginning the work of construction. 
The single-layer lining would be shot onto a reinforcing 
mesh, the latter being depended upon to prevent crack- 
ing, and expansion joints would be required at intervals 
of only 200 or 300 ft. The cost of this lining would be 
about $60,000. 
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Criticism of Contract-Bond 
Business Answered 


To Queries Regarding Rates, Credit, Relations of 
Contracting Parties, and Payments 
Replies Are Made by 


HARMON V. SWART 

Contract Bond and Insurance Broker, New York City 

URRENT practice in the contract-bond business 

forms the subject of a communication recently re- 
ceived by ‘this journal. The writer deals with such 
features as rates charged by surety companies, rela- 
tions of owner, bonding company and contractor, a con- 
tractor’s financial status, credit and payments on de- 
faulted contracts. He also criticizes certain details of 
the business. In order to have these points answered, 
Engineering News-Record requested Harmon V. Swart, 
of New York City, a specialist in contract bonds and 
insurance, to reply to the questions asked and explain 
such points as seemed to demand further elucidation. 
In the matter which follows paragraphs from our corre- 
spondent’s letter are printed in italics, while Mr. 
Swart’s replies are in ordinary Roman type. 


The uniform charge of bonding companies has beer 
one-half of one per cent. per annum on total of contract 
sum. This work applies on all municipal work generally 
and, toa man up a tree, my opinion is that the bonding 
companies have been instrumental in promoting legis- 
lation in the various states to this. effect. 

The standard rate of all surety. companies to all con- 
tractors is 14 per cent. on the total amount of the con- 
tract. This rate has been in effect since November, 
1917, and covers the total charge in all cases except 
where the work of construction. carries over a period 
in excess of two years. In this event there is an addi- 
tional charge after the second year. As far as I know, 
the opinion expressed—that bonding companies have 
been instrumental in promoting legislation relative to 
rates—is entirely without fourdation in fact, for it is 
a generally understood fact that the rates are in no 
way fixed by legislation. 

The bond is not reduced as the work is partially com- 
pleted, but continues on the full amount of contract un- 
til work is completed, 

With the exception of bonds covering work done for 
certain New York City departments and a_ possible 
few other isolated cases, this is true, but, however, 
the bonding company is in no way responsible for this 
general arrangement, as it is entirely beyond its power to 
reduce the amount of the bond as the work progresses. 
That is the option of the owner. In view of the fact that 
the face value of all bonds is determined by the owner, 
if the owner on a long-time contract would be willing to 
reduce the bond each year in proportion to the com- 
pleted work and grant a final acceptance on the com- 
pleted work, the bonding company would be perfectly 
willing to reduce the amount in the same proportion. 
Apparently it is through slight misunderstandings of 
the nature just referred to that unmerited criticism 
of the bonding companies has been promulgated. 

The rate or risk assumed takes no account of the con- 
fractor’s ability, organization, good financial standing, 
plant and record for making good on his obligation. 
So that the strong contractor has to carry the “lame 
ducks.” As to bonds on private work, the same rate 
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and statements above apply, except, of course, that the 
providing of a bend is a matter of agreement and not 
fired by statute as in municipal or public work. 

It is simply a matter of fairness that makes the rate 
on contract bonds the same to all contractors. In justice 
it could not possibly be otherwise. To begin with, no 
contractor, regardless of his financial standing, ability, 
plant or past record, is able to secure a contract bond 
until he is of his own ability, or with sufficient responsi 
ble indorsement, able to meet the qualifications of « 
bonding company. This done, nothing else matters. 

Let me illustrate the point still further by comparin 
it with the borrowing of money at a bank, for the two 
transactions, as far as_ responsibility goes, are 
analogous: John Jones wants to borrow $10,000 at the 
bank. Now, John Jones’ financial responsibility is not 
very great, but his character, his past record, his busi- 
ness ability and personal acquaintance with the bank 
satisfies the banker that he is worthy of a credit ex 
tension of this amount, and he is granted the loan at 
the standard rate of interest, 6%—as a matter of fact, 
such a thought as charging him in excess of the stand- 
ard rate would never enter the banker’s mind. 

The following day Charles Adams asks a loan of a 
like amount, $10,000. His character, past record and 
business ability are not a bit better than those of John 
Jones, but his financial responsibility is probably ten 
times greater than that of Mr. Jones. Does he get a 
lower rate of interest than the standard, 6%? Most 
assuredly not. The rate of interest is so generally ac- 
cepted that it is rarely ever asked or questioned. The 
whole transaction hinges on whether or not the borrower 
can satisfy the bank that he is worthy of the loan. 

Still another case: Henry Brown asks a loan cf the 
same amount, $10,000. His business record is fair; he 
is thoroughly honest; his financial responsibility is 
low, and, generally speaking, the bank does not consider 
him worthy of the loan without an indorser. He se- 
cures the indorsement of a responsible person, who has 
faith in him, and the bank accepts this indorsement and 
grants the loan. Does he pay a higher rate of interes: 
because he is less responsible? Not at all. He has met 
the requirements of the bank in furnishing a re- 
sponsible indorsement, and the loan is granted without 
further question, at the standard rate of interest. 


SURETY COMPANY’S POSITION LIKE BANKER’S 
The position of the surety company is precisely the 


same as that of the banker. The surety company 
obligates itself to pay up to the face value of the bond 
in the event that the contractor does not make good. 
And in the event that the contractor is, in its eyes, 
not strong enough to secure a bond on his own re- 
sponsibility, he is, as in the case of Henry Brown, re- 
quested to get an indorser. Thus you will see it is 
palpably unjust for anyone to criticise the action of a 
bonding company in granting a bond to any contractor, 
for no outsider is in a position to understand what re- 
quirements have been met before the bond was issued. 

Let us look at it from another angle for just a 
moment. The general practice of most bankers in loan- 
ing money is to loan up to about one-third of the net 
worth of the borrower, while in many cases surety com- 
panies, in underwriting a contractor, will issue a bond, 
the amount of which is many times the net worth of 
the contractor. It is thus very obvious that the as- 
sumed risk is proportionately greater. 
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Entirely aside from the justice of the proposition, 
any discrimination shown by a bonding company in 
rates would lay it liable to forfeiture of its charter 
authorizing it to transact business, for violation of 
the antidiscrimination law as applied to insurance. 

Frequently a contractor would prefer to put up good 
securities for faithful execution of contract, but can- 
not do so under law on municipal work. 

On a recent job the contractor deposited securities 
with the railroad company and saved over $25,000 
which a railroad bond would have cost. The railroad 
company was in far better position to proceed in case 
of default as it had quick assets available instead of a 
possible or probable suit to force a bonding company 
to get under promptly and meet its obligation under 
the bond. 

Personally, I know of no law preventing a contractor 
putting up securities in lieu of a surety bond. It 
sometimes is done, but nearly every contractor who 
does it says, “never again.” I think I am entirely 
familiar with the $25,000 case mentioned above; if it 
is the one I have in mind, it is a percentage contract 
and, therefore, the contractor is fairly safe in putting 
up securities in lieu of a bond. If this is not the same 
case, I am familiar with one very similar, and I know 
something of the way the costs have gone up since the 
work started in October, 1917. Consider for a moment 
how the contractor would feel over having several 
hundred thousand dollars of his liquid assets tied up on 
the other side of a losing contract, as it would be were it 
a lump-sum instead of a percentage contract. 


CONTRACTOR’S ASSETS TIED UP THROUGH SUIT 

Frequently, as we all know, there arises a legitimate 
difference of opinion, which occasionally must go to 
the courts for adjudication, and not infrequently con- 
siderable time has elapsed before a decision is rendered. 
In such case the contractor finds it extremely embar- 
rassing to have a legal fight on his hands with a large 
amount of his liquid assets in the hands of his oppon- 
ent. As a plain matter of fact, while I say there is no 
law preventing a contractor putting up securities in 
lieu of a surety bond, I have yet to find one thing in its 
favor. 

While the putting up of securities tied up contrac- 
tors’ assets, it showed the strongest kind of good faith 
to the railroad company and creditors to make good, 
and if you have found a bonding company that did not 
tie up the assets of the contractor when giving a bond 
you have knowledge that I do not possess. 

Yes, I must confess you are right when you say that, 
if this were the case, I have information that you do 
not possess, and I am glad indeed of the opportunity to 
pass it on to you. With rare exceptions—and the ex- 
ceptions are so rare that they are really negligible—the 
surety company does not tie up the assets of the con- 
tractor when writing a bond. The contractor is asked 
to make a complete financial statement to the surety 
company, solely that the latter may form an opinion of 
the contractor’s financial ability. Occasionally a con- 
tractor may be a little light financially and offer the 
indemnity of a third person, who is financially respon- 
sible. This corresponds to an indorser of a note al- 
ready referred to in my illustration of “Henry Brown.” 

Almost never, however, are the assets tied up. The 
contractor and the indemnitor, should there be one, 
may do as they please with all of their property, and 
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the surety company’s hands are absolutely ticq. It 
has formed its own opinions and is backing jx 
own judgment by writing the bond for which i: 


eXacts 
the standard rate, and once this contract bond is 
signed, sealed and delivered, it is beyond the power of 


the surety company to recall or cancel it, and it is then 
bound until the contract is completed and it is released 
by the owner from all liability under the bond. 

I have discussed these matters on two occasions with 
representatives of bonding companies, and the answer 
has been the rate of 4 per cent. per annum on tota| 
amount of contract for entire period has been found 
a fair average, but received no facts to substantiate th, 
statement. 

The history of the contract-bond business covering 
a period of the past 12 years furnishes the best possible 
answer to this statement. 

Of the 10 companies writing contract bonds in 1908 
but four still remain in business. Contract bonds are 
extremely hazardous even under the most favorable 
conditions. 

No better justification of the present rates could pos- 
sibly be given than the fact that several companies 
have tried to do business at lower rates than standard, 
and the majority of them were forced to close their 
doors; the remainder raised their rates and merged 
with older companies. 

As the work progresses, the risk reduces and should 
be considered. 

This was answered in a previous paragraph. 

My feeling is that the general tendency is to get busi- 
ness and collect commissions with a different kind of 
ethics for assuming responsibility than we find in sub- 
stantial, established businesses. 

That this statement is in error there can be no doubt, 
and that the opinion was formerly solely through lack 
of information is equally clear to me. The trouble 
seems to be through the lack of publicity given in the 
great number of cases where payments are made on 
account of defaulted contract, the settlements of which 
are arranged to the mutual satisfaction of all parties 


THREE PARTIES TO A CONTRACT BOND 


Do not overlook the fact that a contract bond is a 
three-party contract between the owner, the contractor 
and the surety company; that it is the contractor who 
gives his bond to the owner; that the surety company 
in return for its fee, based on a standard rate, certifies 
that the contractor is able to and will complete his con- 
tract, and for the fee just mentioned becomes the surety 
of the contractor in the amount of the bond, thus guar- 
anteeing to pay this amount in the event of his de- 
fault; that in the event of a default on the part of the 
contractor, or a dispute between the owner and th: 
contractor, each has certain rights, under our law, which 
must be recognized by the surety company, and the 
surety company has no right or power to make any 
settlement with the owner that will in any way je0- 
pardize the rights of the contractor under the law; that 
a contract imposes obligations on both the owner and 
the contractor, and the owner may not violate the con- 
tract without securing the consent of the contractor 
and the surety company, and later, still have the right 
to hold the contractor on his bond and his surety in the 
event that he, the contractor, violates his part of the 
contract. 
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Insurance of employees is covered by annual policies 
subject to renewal and.cancellation on notice. Let a 
contractor meet with several losses of lives and you will 
fnd some of the companies much disposed to duck 
renewal. 

This refers to workmen’s compensation insurance. 
In the event that a contractor meets with numerous 
accidents, causing several losses of lives and the ma- 
jority of investigations disclose the fact that most of 
the accidents were due to carelessness, his insurance 
company is entirely justified in declining to renew. 
The insurance companies are spending large amounts of 
money in accident-prevention work, and when an em- 
ployer consistently disregards the recommendations 
made by his insurance company to put safeguards in his 
plant, I believe you will agree he is getting his just de- 
serts when his company declines to renew his policy. 

Many times refusal of the insurance company to re- 
new is due to the contractor’s having an incompetent 
broker—and, unfortunately, incompetent brokers are 
legion. Let me cite a definite case in point. A certain 
contractor secured a contract for $2,000,000. It was 
regarded as a particularly hazardous risk. For some 
time I had been handling this contractor’s business, 
but in this particular case a friend influenced him to 
place the business with another broker who was repre- 
senting one of the reliable companies, whose main office 
is outside of New York City. 


SAVING EFFECTED IN COST OF INSURANCE 


Because the risk was so hazardous, the broker could 
get no policy issued at the branch office in New York 
and so used the long-distance telephone to talk it over 
with the home office. Still no satisfactory result, so 
he took his friend and together they went to the home 
office in New England. After an all-day session and 
considerable begging and pleading, the risk was ac- 
cepted at an advance rate of 50%. The broker and his 
client both thought they were particularly fortunate in 
getting it accepted at all, so that, naturally enough, 
when I approached the man and told him I felt sure 
I could save him a tidy sum of money he was mighty 
skeptical about letting me attempt it, for fear the policy 
he had such a hard time to get would be cancelled 
forthwith, 

Finally, he agreed to let me see what I could do. 
Very naturally I exercised great care in preparing my 
case prior to presenting it to the underwriter, and, 
when my data were all together I presented it personally 
from a viewpoint that I, as an engineer, thought would 
make the strongest appeal. 

These are the results: I secured the policy at an an- 
nual premium of $80,000 as against $42,000 which he 
was paying for his old policy. Then, the second year 
I secured a further reduction of 40% or an additional 
$12,000 in the premium, making it cost him $18,000 per 
year instead of $42,000—a distinct saving effected of 
$24,000. ; 

These notes have been prepared not necessarily with 
the idea that the surety company is always right, but 
rather to correct a few erroneous impressions which 
give birth to unjust criticism of a business that has 
made certain branches of big business safe at a mini- 
mum of expense—a business that through its fairness 
and equity has expanded and kept pace with its ever- 
growing requirements. 
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Status of the Engineer 
HE following paragraphs are from the announce- 
ment of the state convention of engineers and 
architects to be held Oct. 14—15 in Columbus, Ohio. 
under the auspices of the Association of Ohio Tech- 
nical Societies: 

“No profession has done so little in the way of 
mutual helpfulness as technical men. We need an or- 
ganization similar to that of the doctors and lawyers 
to place and hold our profession in its proper relative 
position before the public. This can undoubtedly best be 
done by reorganization of the Association of Ohio Tech- 
nical Societies, providing for an executive board on 
which every member society shall be represented. 

“Unionism is breaking into the ranks of the engi- 
neers. Already 40 unions have been formed by them. 
Is this the way to take care of our younger brothers? 
Unless we can provide other means for bringing the 
compensation of engineers to a reasonable parity with 
that of others, we must expect to see unionism increase 
rapidly, because men will not indefinitely see themselves 
left behind in the race for proper recognition of services 
rendered. This question deserves the attention of all 
technical men, and very careful deliberation should be 
given to it. We must look beyond the present, for 
hasty action based on present conditions may work 
immeasurable harm.” 

“The registration of engineers and architects is re- 
quired by law in many states. It is a great question 
and affects every one of us. Whether we believe it or 
not, we will soon feel the effects of such legislation else- 
where and it is likely to come in Ohio at any time 
Here, again, we need a strong organization to protect 
our interests, and, if desired by the majority, to pro- 
pose and look after such laws as will assure satisfactory 
results.” 


Street Congestion in Pittsburgh 


Abnormal traffic congestion in the streets of the 
central business district constitutes the most important 
problem of municipal planning in Pittsburgh, according 
to N. S. Sprague, chief engineer of the city’s Depart- 
ment of Public Works. It has been estimated that 
280,000 persons enter the downtown district each day, 
and of these, according to figures of E. K. Morse, 
transit commissioner, no less than 165,000 are brought 
in by street cars. As the thoroughfares are narrow and 
the blocks rather long, both vehicle and pedestrian 
traffic is remarkably dense at the morning, noon, and 
evening travel hours. This situation controlled the city 
authorities in devising the street-car loop subway which 
was authorized by bond-issue vote of the people two 
months ago. Rapid transit is considered to be only a 
secondary necessity, as the extreme time of travel be- 
tween home and city with present facilities does not 
much exceed 45 min. and there is not likely to be urgent 
need for rapid transit until a travel time of one hour 
is reached. The authorities believe that with the clear- 
ing of the street cars from the entire business district, 
by means of the street-car subway, the street congestion 
will be sufficiently relieved to make it possible to post- 
pone for another decade or two other means of relief. 
The removal of street cars from the surface is there- 
fore planned to be permanent, and the full capacity of 
the streets within the business district will be made 
available for vehicle and pedestrian traffic. 





672 





LETTERS TO THE EDITOR 


Comment on Matters of Interest 
to Engineers and Contractors Will Be Welcome 


Computation of Paving Assessments 

Sir—Upon returning from overseas, I found an ar- 
ticle in Engineering News-Record of May 30, 1918, 
p. 1049, by George H. Ruhling, on paving assessments. 
Some time before entering the service I made similar 
studies on this subject, but used different fundamental 
equations to get the rate of assessment varying from 
the street line. The equations used were of the form 
R equals y*, where R is the total of assessment “units” 
on a 1-ft. strip perpendicular to the street line, at any 
depth of strip y. Equations of this sort give equitable 
results and, at the same time,.allow the use of existing 
tables. My results as tabulated were theoretically cor- 
rect for both triangular and rectangular shaped lots, 


Stree? Line. 





leven» heal: 


FUNDAMENTAL FORMS OF THE ASSESSMENT PROBLEM 


while the method used by Mr. Ruhling gives only ap- 
proximate values for the triangular shapes. 

It is possible to develop definite equations for tri- 
angular shaped lots, the values of R may be computed 
for each foot of depth, and then it is only necessary 
to multiply these values by the base of the triangle to 
get the total number of units in the area. The method 
is as follows: 

Consider the equation R equals yi. This is a mass 
equation, as for any depth y the value of R is the total 
of all units up to the depth y. The number of units 
for a unit area at any depth can be obtained from the 
first derivative of this equation, or, if r equals the num- 
ber of units per unit area, r equals dR/dy = 1/2y)i. 

Take the three fundamental forms, Cases I, II and III. 

Case I—The number of units on any strip, distance 
y from the street, is rbdy, and the total in the lot equals 


J, si du = Br = redy 
h 
orkr= f Bi dy = bhi = original equation. 


Case I]—Total unit in strip 


wi st: tthe 
Ri = 5 J, Ydy = 4 bh 


Case III — Case I minus Case III = 4bhi 
Therefore, to obtain the number of assessment units 
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for Case I it is only necessary to multiply the base of 
the area by the square root of the depth; Case II js One- 
third and Case III two-thirds of that value. No table 
need be computed, as Carnegie, Trautwine, etc., give 
square roots from 1 to 1000. 

The gradation of rates as given by Mr. Ruhling’s 
formula has the advantage of being more easily ox. 
plained to the property owners. It is easier to gay 
that each 50-ft. strip is one half the value of the pre. 
ceeding strip, than to say that the assessment varies as 
the square root of the depth of the lot. 

His formula, 2 minus 2° — 0/50 can be used in the same 
manner as the above. To put it in a little better form, 


1 
R=2(1~ 575) 


dR _ 21n2 


oo — y/5 
Then r dy 50 . 2- 4/50 


Integrating this expression over a rectangular area, 
gives, as before, the starting formula: 


Rr equals 2b (1 _ as) 


Case II: 
Rrr equals the number of units in lot 


h 
-f rady 
b 2In2 (> 
Ru=;,- am? f y(2- ¥/5%\dy 


—5 2m2/_ 50 4, 0 ( *) (2) 
=n 60 [--2 O\h + ing) + lino | 

Simplifying this equation, letting In 2 — 0.69313, we 
have, 


Rn =} [144.27 — sm (2h + 144.29) | 


Ri equals Rr minus Ru. 


Compute tables for values of Rz/b and Rrz/b, and 
it is then only necessary to multiply the base of the 
area by the tabular values for any depth h. 

To show the difference in results by using this method 
in comparison with that of Mr. Ruhling, the values of 
Ru/b oy the two methods are shown below for values 
of h equal to 50, 100 and 150 ft. 


RII fb RUD /b 
Mr. Ruhling 


h This Method 

50 0.44200 0. 44500 
100 0.58203 0. 58375 
150 0.59158 0.59292 


It will be noticed that Mr. Ruhling’s method gives 
results precise only to the second significant figure. His 
table for rectangular lots is computed to the sixth fig- 
ure. The tables for triangular lots should have the 
same degree of precision. 

In practice, the measurements in the field are seldom 
taken closer than to the nearest j, ft. which would at 
the most be to only four significant figures. Therefore, 
the tables need to be computed only to four places. 
Besides saving an indefinite amount of work, the re 
sults would be just as accurate. 

The especial merit of the exact method is that it 
allows the computation of Rr or Ruz for any depth 
with any desired degree of accuracy, and it is not nec- 
essary to interpolate between 10-ft. intervals, as 's 
the case using the approximate method. 
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ON 


In order to compare the results obtained by using 
the formulas of the type R= y", with the formula R 


2(1 — zum)» I have computed .the assessments for 


= © 


the example given in Mr. Ruhling’s article, using 
—_ 10/" . . * 
R=, yanR=vy‘ in parallel with R= 2(1 ~ 5) 


Relies Ros Bos 


2h /50 


hm JOMOBs 2. weccccccwee 
‘rank Watson..........- 
. Triangular lot, apex at street; 
. Rectangular lot, apex at street; 
. Rectangular lot, apex at street; 
. Rectangular lot, apex at street; 
. Rectangular lot, apex at street; 
case Zintervening between it and street. 


1. Ed 
2. Ed 
3 Wm 
4. Jot 
& 3 


depth 100, width 50 
depth 100, width 50 
depth 100, width 50 
depth 120, width 50 
depth 120, width 50, but with 


It is a question which of these three equations gives 
the most equitable results in the final assessment. For 
ease of manipulation there can be no question as to 


R=\/y being the best of the three. 
Athens, Ohio. RAYMOND D. GLADDING, 
First Lieutenant, Engineers, United States Army. 


Groined Arches or Flat Roof for Concrete 
Reservoirs 


Sir—The question of which type to use on concrete 
reservoirs—groined arches or flat reinforced-concrete 
roof—discussed in Engineering News-Record of Sept. 
18, 1919, p. 566, is one which has always been of great 
interest to me and to which I have devoted a great deal 
of study in connection with the Philadelphia and Pitts- 
burgh filter plants and also the East View and Jerome 
Park filter plants in the City of New York. 

The final result has always shown that the question 
is determined by the loads involved. If, as is usually 
the case in the northern United States, the reservoir 
is to be covered with 2 to 4 ft. of earth to keep out 
frost, the decision is in favor of groined arches; if 
the load is less than 2 ft. of earth, then the decision 
may be in favor of a concrete slab. With 2 ft. or 
more of earth load the amount of concrete in the flat 
slab is as great as in the groined arch and the cost 
of reinforcement is, of course, an extra expense. 

The cost of forms need not be considered in any 
reservoir which is large enough to allow the groined- 
arch forms to be constructed in a mill on the job and 
used at least five times. On the Philadelphia filters, 
Torresdale Plant, the labor cost of building these forms 
was only $7 per 1000 ft. b.m., and the cost of taking 
down, moving and setting up was less than in similar 
reinforced-concrete work. The labor cost of placing 
the concrete at the above plant was only about 20c. 
per cubic yard; the additional trouble of shaping the 
top surface when the men got used to it being ap- 
parently less than fhe trouble of working around the 
reinforcement in the flat slab. These costs, of course, 
were average costs on a large job at a time when labor 
was only about 15c. per hour and plentiful. On a small 
job, of course, bidders may favor the reinforced-concrete 
roof on account of the greater familiarity of ordinary 
workmen with this type of construction and of greater 
Salvage of form lumber, if conditions permitted its 
use less than five times. 

A groined-arch roof, it is true, must be loaded with 
some degree of care, if loaded while still incomplete; 
on the other hand, it will probably sustain greater 


accidental loads than the reinforced-concrete roof, with- 
out damage. For instance, on the Pittsburgh filtered- 
water reservoir I saw a conical pile of dirt, 15 ft. 
high, placed by a cableway on top of a bare roof, without 
a sign of failure, whereas a similar accidental load on 
a reinforced-concrete roof would probably have caused 
failure. 

One point which has not been raised in the discus- 
sion in the matter of drainage. In filters, of course, 
drainage is taken directly through the roof into the 
interior. In pure-water reservoirs, however, drainage 
is necessarily prevented from entering the reservoir, 
and where this entails much expense it is a point to be 
considered in favor of the reinforced-concrete roof, as 
the depressions over the piers in the groined-arch roof 
do not have to be reckoned with. T. C. ATWOOD, 

District Plant Engineer, 


Baltimore, Md. Emergency Fleet Corporation. 


Plane-Table Has Another Champion 


Sir—There have been a number of divergent opin- 
ions expressed in the discussion of “Transit or Plane- 
table for Topography?” in your issues of July 10, Aug. 
14 and Aug. 28, 1919. I should like to see this discus- 
sion continued. 

My experience of some years in topographic mapping 
is entirely in favor of the plane-table, no matter what 
the conditions regarding the scale of the map, contour 
interval, amount of detail to be shown, or whether the 
area is timbered or cleared. I think from their letters 
in your issue of Aug. 14, 1919 that Fred Vernon and 
F. J. Howes both concur in this opinion. 

Kenneth Allen in his letter of the same issue, and 
Emile Low, in a letter in the issue of Aug. 28, 1919, 
express other views. Mr. Allen would limit the use of 
the plane-table to large-scale maps, having a small con- 
tour interval, and where the country is open. Mr. Low 
thinks its use for taking topography along a railroad 
survey, not a reconnaissance, is not defensible. He 
also controverts the statement made by Mr. Howes that 
“a plane-table will give accuracy greater than that ob- 
tained by common methods.” Yet both of these gentle- 
men substitute methods embodying the plane-table 
principle, which methods seem to me to have disad- 
vantages not found in the plane-table proper, and at 
the same time do not offer any advantage of either ac- 
curacy or speed of operation. I agree with Hargraves 
Wood in his statement that one often sees descriptions 
of ingenious and often laborious methods to accomplish 
what could have been done more easily with the plane- 
table. I am at a loss to understand why this should 
be. My experience is that there are many different 
ways of operating a plane-table, each being best adapted 
to a particular class of work—one for large-scale maps 
showing a great amount of detail, another for small- 
scale maps of large areas, still another for timbered 
areas. 

Certainly, the general success with which the plane- 
table has been used by the United States Geological 
Survey in mapping large areas would seem to be 
against Mr. Allen’s contention that its use be limited 
to large-scale, detailed maps in open country. I fail 
to see any advantage in the method that he desires 
to substitute; namely, of transit with vertical arc and 
stadia and a small plotting table. With proper hori- 
zontal and vertical control, the telescopic alidade with 
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‘adia and vertical arc will give equally accurate re- 

ts—results well within any plotting scale. His 
method seems to me to have the disadvantage of having 
‘'o read the horizontal angles and then the inaccuracy 
of having to plot those angles by protractor, introduc- 
ing two chances of error, one in reading and the other 
in plotting. With the alidade these operations are 
eliminated, the alidade is set on the rod and the line 
drawn in its correct direction. He has the further 
disadvantage of having his original map drawn on small 
sheets, while with the plane-table the original maps 
are of a very convenient and useful size, 24 inches by 
30 inches. 

As to Mr. Low’s position, I think he is in error and 
that Mr. Howes is correct. The accuracy with which 
the map as a whole represents the topography of the 
urea will be greater where the plane-table method is 
used than that attainable by any other, with the same 
expenditure of time and money. The method of hand 
level along cross-section lines, working from known cen- 
ter-line elevations, locates the position of the contours 
at these cross-section points, but does not give accurate 
information concerning the position of the contours 
between these points. They are interpolated, or 
guessed in. With the plane-table one would work from 
the same known center-line elevations, determining the 
position of the contours with telescopic alidade, more 
accurately than with hand level. The position of every 
point of change of the contours would be thus deter- 
mined and the intermediate portions drawn, with the 
topographer looking at and interpreting the ground he 
was trying to represent. The resulting map should be 
from 90 to 95°. correct. 

During the rush of war work I had opportunity 
to observe a number of field parties working side by 
side, using various methods of taking topography, each 
using the method with which the members were most 
familiar, and therefore with which they were most ex- 
pert. This happened on at least four different jobs 
with as many different sets of men. In each case the 
honors were with the plane-table parties, both as to 
excellence of results and the economy and speed of ob- 
taining them. On one occasion, the survey of approxi- 
mately 3000 acres, the transit and plane-table parties 
were equal in number. The plane-table parties mapped 
seven-tenths of the area and the transit parties three- 
tenths. The quality of the work was about the same 
—if anything, in favor of the plane-table work. Upon 
working up the costs I found that if the entire area had 
been surveyed by the plane-table parties the cost would 
heve been $1200 less than if it had been done by the 
transit parties. 

In this connection, it may be of interest to quote 
from an address on cantonment construction, made ta 
the Engineering Society of Western Pennsylvania, by 
Morris Knowles, supervising engineer at Camps Meade 

nd McClellan. In describing the surveys he makes 
the following statements: 

“A word as to the excellence of the plane-table work 
riay not be amiss. Our own local experience would 
have led us to carry on this work by stadia, in the cus- 
tomary way with which so many of us are familiar; 
iut if we had any misgivings at all as to the advantages 
of plane-table work they soon disappeared with the 
general success which we attained both at Camp Meade 
and Camp McClellan. It is our opinion that in no 
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other way could the work have been done so juick) 
and satisfactorily as by the plane-table method. ; 

Mr. Howes says: “Considerable experience j- neces. 
sary to operate a plane-table efficiently. That is per- 
haps the reason why one never sees a plane-taile jn , 
railroad survey party.” He excuses this on the groung 
that: “It is more nearly the rule than the reverse tha 
railroad location parties are organized hurriedly for , 
limited amount of work. New men must be broken jp 
to take topography, and, naturally, they must be taught 
the simplest method first.” There is a great deal of 
truth in what he says; I would even go further and say 
that in many cases the engineers in charge would not 
use the plane-table even where experienced operator; 
are available. But is not Mr. Howes’ excuse an indict. 
ment rather than an excuse? Is it fair either to the 
client or the project to use makeshift methods in ob. 
taining basic data upon which plans for large expendi. 
tures are to be made? Can one be sure that the one 
best location of a railroad is obtained unless the sur. 
veys are accurate and comprehensive? Is it fair to 
the client if methods of making these surveys are used 
that are more costly and less efficient than some other 
method? Is it a fact that the engineering profession 
attaches so little importance to the matter of obtaining 
complete and accurate basic data that there are not 
men sufficiently trained to make such surveys in a 
proper and economical manner? If so, then it is pos- 
sible that the estimate of the profession, by the general 
public, as reflected in engineers’ salaries, is more nearly 
correct than many of the recent letters appearing in 
your paper would indicate. 

WILLIAM N. Brown, 
Of Brown & Clarkson. Civil and 
Washington, D. C. Mining Engineers. 


Constructors’ Versus Designers’ Pay 


Sir—With reference to your editorial in the issue of 
Sept. 18, 1919, p. 539, concerning ‘Constructors’ 
Versus Designers’ Pay,” I should like to take up the 
case for the designers, which was made especially 
prominent in the ruling of the Director General of 
Railroads, where engineers not on the supervisors’ list 
were classed as “clerks.” In several instances of which 
I know personally, young engineers with slight tech- 
nical training, but who happened to be in charge on an 
outside job, received supervisors’ rating and were given 
increases ranging from $40 to $80 per month, while 
men with university degrees, who had spent years of 
study on their particular lines of design, received no 
increase or a very small amount in comparison. 

I cannot quite see the justice of such a procedure, 
and if continued it would discourage any young mat 
from spending the time and money to enable him to do 
intelligent designing work. The more intensive train- 
ing demanded of the good designer should at least bring 
him as great a monetary reward as that granted the 
supervisor. 

The loss in efficiency and money due to a faulty and 
uneconomical design could not be compensated for by 
the most careful outside supervision. I do not think 
that sufficient recognition is given the time and trouble 
involved in compiling data and increasing a mat’s 
knowledge, which would enable him to producesza proper 
design. From one who has done both classes of work. 

Elizabeth, N. J. WALTER E. BROWN. 
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HINTS FOR THE CONTRACTOR 





DETAILS WHICH SAVE TIME AND LABOR ON CONSTRUCTION WORK 





Contractors’ Tool Records Kept on Two 
Form Sheets 


TOCK sheets which show the location of every tool 
of each kind, and tool lists which catalogue all tools 
for each class of work, enable the superintendent for 
any construction being performed by Villadsen Brothers, 


' Inc, contractors, Salt Lake City, to requisition quickly 


the equipment wanted for his work, and also enable a 
clerk to fill this requisition with precision from stock 
The record pre- 
vents duplication, lessens 
the risk of overlooking es- 


formity of equipment and 


The basis of the equip- 
ment records is the order 
blank. Order books are 
kept in the main office and 
at every job office, and it is 
a fundamental rule that no 
foreman shall allow any- 
thing of value to come to or 
to go from his work without 
a charge or a credit order. 
These orders are made in 
triplicate, the original go- 
ing to the consignor, a copy 
going to the home office, 
and a copy remaining in the order book. The copies 
coming to the home office are the basis of the equip- 
ment records. From them the entries on the stock 
sheets are made. 

One stock sheet, Fig. 1, is provided for the record of 
each article. Two articles are never grouped on a stock 
sheet unless they are interchangeable in use. For ex- 
ample, a wooden-handled wheelbarrow and an iron- 
handled wheelbarrow of the same capacity would be 
entered on the same sheet, but even here a change 
to separate listing is being considered because all the 
parts are not interchangeable. The sheets are kept in a 
loose-leaf binder, and there are now 350 sheets in the 
records of the contractors named. A search of any 
sheet shows where every article of the kind recorded by 
that sheet is located. 

To facilitate search, each tool receives a number, 
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Other Articles in This Issue of 
Interest to Contractors: 


Concreting Procedure on Miami 
Notes on Army’s Lizht-Railway Practice in 
Large Paving Mixer Puts in 180-Yard Slab 
Machines Take the Place of Men on 20-Mile 


Criticisms of Contract Bond Business An- 
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which establishes its order in the stock sheets. These 
tool numbers are similar to catalog numbers in a hard- 
ware catalog. They run from Al to M79; all tools in 
class A, for example, being concreting equipment and 
all in Class M being hand tools. Besides the class ar- 
rangement of the tools, there is also an alphabetical in- 
dex, again similar to a hardware catalog. 

The second feature of the equipment records is the 
tool list, Fig. 2, which is a complete list of tools ar- 
ranged according to class or use. Many copies of this 
list are made on the multigraph, so that each job can 
have its list. In equipping 
a job, the number of pieces 
required is first entered op- 
posite each item; then, in 
successive columns, the 
number to be taken from 
the store house, the number 
to be bought new, and the 
number that can be spared 
from job 166, 173, 175, etc. 
The entries so far are 
made by the general super- 
intendent. From the super- 
intendent’s list, orders to 
equip a job can be made up 
by a clerk, requisitioning 
sO many pieces from the 
hardware store, and so 
many from each job. There 
is also a place to enter up the material returned at the 
end of the job, so that any leakage of tools can be 
checked. The classifications of -tools, which are carried 
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on a side-index on the sheets, are: Concrete equipment, 
hoisting equipment, saw-mill equipment, electrical equip- 
ment, reinforcing equipment, instruments, miscella- 
neous, water-supply and temporary heating, grease and 
oil, belting and hand tools. A supplementary account 
of rough hardware and construction material on hand 
is also run. 


Carpet of Screenings Insures Clean 
Aggregate 


ROKEN stone and screenings for concrete base on 

a Chicago paving contract are deposited in adjacent 
piles at intervals on the subgrade. The screenings, 
which are used as sand, are piled first; then, from the 
pile, shovelers spread about an inch of material on 
the subgrade over the area to be occupied by the pile 
of broken stone. On this carpet the stone is piled. The 
advantages of the practice are: (1) The shovelers in 
loading from the stone pile do not tear up the surface 
of the subgrade; (2) the bottom layer of stone does 
not lie on the dirt, and in shoveling no dirt is taken up 
with the stone, and (3) the shovel is easily forced 
through the fine material under the stone, and shoveling 
is nearly as easy as from a platform. 


Improvised Method for Dumping Fixed- 
Box Motor Trucks 


UMPING fixed-box motor trucks by the method 
shown in the accompanying illustration has been re- 
sorted to in the maintenance division of the New York 
State Highway Department. It is often convenient to 
have some means of dumping a truck which is ordi- 





STRUTS ADJUSTED FOR DUMPING FIXED-BOX TRUCK 


narily used for non-dump purposes, and the method 
shown might be utilized in many cases. The particu- 
lar truck being dumped was one of the United States 
Army surplus-equipment trucks delivered to the high- 
way department for road-building purposes and was of 
the Nash-Quad type, with an ammunition box. 

To prepare the truck for the operation, the box was 
first loosened from the frame. Then two steel plates 
with bolt holes in them were fastened to the sides of 
the box at the rear end to form a hinge. The connec- 


tion with the frame was made by removing t) ‘raj 
ing hooks and using the holes to pass the hiny bolt. 
through. A beam reinforced with a‘steel plate 6» the 
under side was placed over the front end of ++ 0 pox 
and fastened by two rods extending from a kiny yin a 
its center to the lower front corners of the box. This 
allowed the beam to act as an evener between the two 
struts projecting in front of the truck. The struts 
which are 11 ft. long in this instance, are provided 
with bearings which pass over pins placed in the ends 
of the beam. They are shod with strap-iron plates at 
the lower end to keep them from sliding. 

To dump the box, it is simply necessary to adjust 
the struts and start the truck, the front part of the 
box being raised as the truck moves forward. The 
struts are made of such length that they will be ver- 
tical when the box is high enough to dump, and as the 
truck proceeds the box is lowered to its former position 

This method is not recommended for constant use, 
as it puts a strain on the truck frame for which it jis 
not designed, but for occasional use it is satisfactory. 
The method was developed by Guy W. Pinck, assist- 
ant engineer in charge of maintenance for the sixth 
division. 


Job Treatment of Timber by Steeping in 
Zine Chloride 


REATED timber for temporary construction struc- 

tures can be prepared by the contractor on the job 
by the zine chloride steeping process. The only appa- 
ratus required is a wood, sheet-iron or concrete tank 
large enough to submerge any timber to be treated. 
The timber must be seasoned, and if it has to be framed 
the framing should be done before treatment. The di- 
rections for treatment, as given in a recent circular 
issued by the United States Forest Products Labora- 
tory, are as follows: 

Zine chloride can be purchased either in solid form 
or in a 50% water solution. For treatment by the 
steeping process it should be dissolved in water to form 
a 5% solution. This can be done by mixing 5 lb. of 
the solid zinc chloride and 95 lb. of water, or 10 lb. of 
the 50°. solution and 90 lb. of water. The solid form 
absorbs water from the air rapidly and will soon dis- 
solve itself in this way. It should, therefore, be mixed 
in solution as soon as the package is opened. 

As the timbers are being piled into the vat, spacers 
should be placed between the courses, so that the pre- 
servative solution will be able to reach every part of 
each stick. It is customary to allow the wood to soak 
one day for each inch of thickness, and one additional 
day. Thus, a l-in. plank should soak two days, one 
6 in. thick, seven days, a 12-in. timber 13 days, and so 
on. Longer steeping, however, would probably result in 
better absorption and penetration of the preservative, 
and when time is not an important factor it would be 
advisable to lengthen the soaking period. 

If the timbers are to be used in contact with the 
ground, in damp places, or in places where slight shrink- 
age would be objectionable, they should be seasoned for 
a week or two after treatment before being used. If 
used where there is little leaching action of water, eve? 
if they are in direct contact with damp ground, the 
zine-chloride treatment may be expected to add more 
than enough to their length of life to justify the cost of 
treatment. 
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Proposed Schedule of Salaries for 


‘State Highway Engineers 

rt of American Association of 
Preliminary © “Committee Submitted for Dis- 
cussion Before Adoption 

ROPOSED salary schedules for highway engineers, 
as suggested in a preliminary report of the Commit- 
tee on Salaries of Engineers in Public Service, of the 
American Association of Engineers, are herewith sub- 
mitted for discussion before being finally submitted to 
the association for adoption. It is suggested by the 
committee that highway engineers gather at their re- 
spective headquarters for consideration of the report 
and make suggestions for betterment. It is necessary 
that these reach the committee by Oct 15, so that 
the schedule may be revised and adopted before the 

state budgets are made up for the coming year. 

The Committee on Salaries of Engineers in Public 
Service consists of S. C. Hadden, editor of Municipal and 
County Engineering, J. H. Prior, consulting engineer on 
public utilities, Chicago; A. R. Hirst, state highway 
engineer, Wisconsin; F. H. Newell, president of the 
association, and A. N. Johnson, chairman, consulting 
highway engineer of the Portland Cement Association. 
Preliminary to drafting the schedule for highway engi- 
neers, the following were invited to serve as correspond- 
ing members of the committee: Thomas H. McDonald, 
chief of United States Bureau of Public Roads; W. L. 
Basset, Bureau of Municipal Research, New York; Col. 
W. D. Uhler, chief engineer of the Pennsylvania 
State Highway Department; A. B. Fletcher, state high- 
way engineer of California; A. W. Dean, chief engineer 
of the Massachusetts Highway Commission, and Clifford 
Older, chief engineer of the Illinois State Highway De- 
partment. 

In studying the problem, the committee has en- 
deavored to price engineering service and not to stan- 
dardize and classify it. It does not suggest a plan of 
organization, but has attempted to list the titles and 
duties of the different grades in such a way that the 
engineers of all highway departments can be readily 
placed. 


Proposed Schedule of Salaries for Engineers 
in State Highway Service 
Administrative and Executive Positions 

Assigned to state and division headquarters and having 

general duties as indicated by titles: 
Chief engineer, - $8,000 to $15,000 
Engineer of construction,...... $6,000 to $10,000 
Engineer of maintenance, $6,000 to $10,000 
Engineer of bridges,..... -++++ $5,000 to $ 8,000 
Office engineer,..... seeecesees $5,000 to $ 8,000 
Engineer of tests, -+--+ $4,000 to $ 7,000 
District engineer, in charge of 
all work in district or division, 


$5,000 to $ 8,000 


Engineering Positions Involving Some Administrative 
Duties in the Higher Grades 
Advisory and consulting engi- 
neer to the chief engineer, $5,000 to $10,000 
First assistant engineers assigned to state and division 
headquarters and in general charge of office work: 
First assistant engineer of con- 
StructiOn, ..ccccesccescccccecs $0,000 to $ 5,000 
First assistant engineer of 
maintenance, ........+eseeee+ $3,000 to $ 5,000 
First assistant bridge engineer,. $3,600 to $ 5,000 
First assistant division engi- 
neer, 


$3,600 to $ 5,000 


Assistant engineers assigned to state and division head- 


quarters: 


Assistant engineers assigned to 
engineer of construction, 
Assistant engineers, assigned to 
engineer of maintenance, 
Assistant engineers, assigned to 
bridge engineer, 

Assistant engineers in office at 
state headquarters,............ 
Chief chemist, testing depart- 
ment, $3,500 to 
Assistant engineers, assigned to 
division headquarters, for field 
and office work on construction 
and maintenance, 

Assistant engineers, assigned to 
laboratory work, 
Assistant chemists, 
laboratory, $2,000 to 
Chief draftsmen, assigned to 
division headquarters, 

Chiefs of survey parties, field 
and office work, 


$2,400 to $ 4,000 
$2,400 to $ 4,000 
$2,400 to $ 4,000 


$2,400 to 4,000 


5,000 


$2,400 to 


$2,400 to 
assigned to 


$2,400 to 


$2,400 to 


Inspectional Service 
Assigned to State Headquarters 

Confidential inspectoros, as- 

signed to chief engineer 

General inspectors of main- 

tenance, 

Inspectors of bridge construc- 

tion, 

Field inspector of materials, 

testing department, $2,400 to $ 4,000 
Assigned to division headquarters for both field and office 


$4,000 to $ 5,000 
$2,400 to $ 4,000 


$2,400 to $ 4,000 


work: 


Inspectors of construction, 
Inspectors of construction, em- 
ployed during working season 
only, per month, 


$2,400 to $ 3,000 


250 to $ 300 
Junior Positions Concerned with Routine Work Only 


Assigned to state and division headquarters, various de- 


partments: 


Engineering dette, com- 
puters, checkers, estimators, as- 
signed to state headquarters,. .. 
Tracers, computers, checkers, 
assigned to bridge engineer,.... 
Engineer draftsmen, assigned 
to division headquarters,...... 
Instrument men, employed on 
field and office work, $1,800 to $ 2,400 
(If employed only during construction season, per 
month, $ 200 to $ 250) 
Rodmen and chainmen, $1,200 to $ 2,400 
Laboratory assistants, $1,800 to $ 2,400 
All engineers working away from state or division head- 
quarters to which they may be assigned are to receive trav- 
eling and subsistence expenses. 
This schedule not to operate to reduce aia salaries. 
A..N. JOHNSON, Committee on Salaries of Engineers: in 
Public Service, American Association of Engineers, 63 E. 
Adams St., Chicago, III. 


$1,800 to $ 2,400 
$1,800 to $ 2,400 


$1,800 to $ 2,400 


Excessive Rainfall at Manila 


Record-breaking rainfall at Manila, P. L., 
during recent typhoon weather, according to informa- 
tion sent to Engineering News-Record by A. F. Hill- 


occurred 


berg, Manila. In the 17 days which ended Aug. 10 a 
total of *3 in. of rain fell, or within 17 in. of the normal 
annual precipitation. On July 29 the rainfall was 11.56 
in., the heaviest since American occupation, and’ on the 
day before it was 7.69. The precipitation exceeded 5 
in. on six out of 17 days. 
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Interstate Agreement on Hudson 
River Tunnel 


New Jersey and New York have en- 
tered into formal agreement through 
their Interstate Bridge and Tunnel 
Commissions to build and operate the 
vehicle tunnel under the Hudson River, 
for which initial legislative appropria- 
tions were made last spring. At that 
time authority was given to the com- 
missions to contract with each other for 
the purpose; details of the agreement 
have been under discussion since. An 
important clause of the contract pro- 
tects either state in case of default by 
the other, there being no obligation to 
make further appropriations. In the 
event of any default, the other state 
may complete construction and collect 
tolls at both portals until the cost in 
default is repaid. Taxes of either state 
must be collected from the toll income 
taken on its own side. The tolls are 
to be fixed at such a rate as to repay 
principal and interest within 20 years. 


Intensive Drive for Members by 
Western Society 


In order that it may play a part 
commensurate with the technical and 
welfare demands of engineers in Chi- 
cago, the Western Society of Engineers 
will undertake in the week beginning 
Oct. 5 an intensive campaign for in- 
creasing its membership. A_ survey 
has indicated that there are over 4000 
technical men in Chicago eligible to 
membership in the society who are not 
now members, and it is hoped to add 
at least 2000 of these to the rolls by 
the close of the campaign on Oct. 11. 
The membership has been divided up 
into teams, each under a captain, and 
the campaign for members has been 
placed on a competitive basis among 
these teams. 


Fourth Lock at the Soo Opened 


On Sept. 18, 1919, the fourth lock 
at the American Canal at Sault Ste. 
Marie was thrown open to traffic. This 
is a companion lock to the so-called 
Davis or third lock, which was put 
into service in 1914. Each lock is 1350 
x 80 ft. in plan and has a depth of 24.5 
ft. over the miter sills. Construction 
on the fourth lock continued through- 
out the war, though this last part of 
the work had to be done by force ac- 
count. The lock has been named the 
Sabin Lock, in honor of L. C. Sabin, 
the general manager of the canal and 
an engineer who has been connected 
with the work at the Soo for many 
years. 

678 


Employment Bureaus 


Engineering Societies’ Employ- 
ment Bureau of the four founder 
societies, conducted by Engineering 
Council Employment service, for 
members and for other professional 
men introduced by members. Es- 
pecial attention for those released 
from Government service. Address, 
29 W. 39th St., New York City. 

American Association of Engi- 
neers, 29 S. La Salle St., Chicago. 
Service to members only, but Army 
or Navy Engineers in uniform who 
are eligible to certified member- 
ship may join without payment of 
entrance fees or dues while in 
uniform and for six months after 
discharge. 

Engineers’ Service Bureau, 57 
Post St., San Francisco. Only 
applications by mail or wire will 
be considered. 

Professional and Special Section, 
United States Employment Service, 
469 Fifth Ave., New York City. 

Reémployment Committee of 
New York City for Soldiers, 
Sailors and Marines, 505 Pearl St. 





Downtown Street-Car Subways 
Proposed for Detroit 


Rapid-transit studies for Detroit by 
Barclay Parsons & Klapp, consulting 
engineers, have resulted in the planning 
of downtown street-car terminal loop 
subways. H. M. Brinckerhoff, who has 
directed the studies, last week laid 
before the city authorities the plans 
for this loop system. The subways are 
intended primarily to relieve street con- 
gestion by removing from the surface 
most of the cars now using the down- 
town streets, thereby also permitting 
street-car service to be increased. In 
addition, they are to constitute the 
initial element of a rapid-transit system. 

Two subway loops are projected, one 
in Woodward Ave. and one in Fort St. 
The Woodward Ave. subway would be- 
gin near Adelaide St. and extend to a 
loop near Atwater St., with five sta- 
tions. The Fort St. subway would 
begin west of Cass Ave., pass under 
the Woodward Ave. subway and ter- 
minate in a loop at Cadillac Square, 
which would also constitute the trans- 
fer station for eastbound surface cars. 
At the main transfer station, just 
north of the City Hall, traffic would 
interchange between the two subways. 

The plan is regarded favorably by 
the city officials, and it is reported that 
they intend to seek a popular vote on a 
bond issue before the end of the year. 


Bills for Transfer of War Equip. 
ment for Road Building 


Authorization granted to the Secre. 
tary of War for the free transfer of 
road-building equipment to the Depart. 
ment of Agriculture is included in q 
bill introduced Sept. 22 by Representa. 
tive Kahn and referred to the Com. 
mittee on Military Affairs. It author. 
izes the transfer of surplus motor. 
propelled vehicles and motor equipment 
to the Postoffice Department, the Navy 
Department, the Treasury Department. 
the Public Health Service and the De. 
partment of Agriculture. 

The equipment to be transferred to 
the Department of Agriculture “for use 
in the improvement of highways and 
roads” includes surplus motor-propelled 
vehicles, motor equipment, road rollers, 
graders, concrete mixers, derricks, com- 
plete piledriving outfits, etc. 

Representatives of the Director of 
Sales and of the Chief of the Bureau 
of Public Roads this week agreed on 
the main points of a bill providing for 
the transfer of surplus Army equip. 
ment suitable for road work. The meas- 
ure was reported to the Senate Sept. 24. 

The Senate committee, at the sugges- 
tion of Thomas H. McDonald, chief of 
the Bureau of Public Roads, inserted an 
amendment authorizing the state high- 
way departments to rent the equipment 
to state or municipal agencies for road- 
building purposes. 


Proposes Regulating Discharge of 
Lake Ontario 


Regulation of the discharge of Lake 
Ontario into the St. Lawrence River 
has been proposed by F. C. Shenehon, 
consulting engineer, in a report to the 
Sanitary District of Chicago. This 
would be independent of but supple- 
mentary to the proposed regulation of 
the Niagara River in order to control 
the levels of Lakes Erie, Huron and 
Michigan. The Ontario plan provides 
for piers in the Galops channel on the 
American side, carrying bridge spans 
of 180 ft. Each span would carry 
hinged beams which could be lowered 
to rest on the bottom of the channel 
and between which sliding panels 
would be lowered to close the water- 
way. Thus the channel could be regu- 
lated so as to reduce the flow in time 
of low water and to provide ample dis- 
charge in case of high water or flood. 
The cost is estimated at $1,000,000, 
with annual operating expenses of 
$25,000, while the works could be built 
in two years. For the Niagara con- 
trélling works the first cost and annual 
expenses are estimated at $1,224,000 
and $50,000. 
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Highway Engineering Fellowships 
Offered in Michigan 
Several fellowships in highway engi- 


neering at the University of Michigan © 


ill be awarded about Oct. 10, accord- 
ing to an announcement made by 
Arthur H. Blanchard, professor of high- 
way engineering. The allowances, con- 
ditions, and subjects of investigation 
are as follows: 

The Detroit Edison Fellowship, con- 
tributed by the Detroit Edison Co.; 
allowance $500 per year, with $100 for 
expenses; subject, study of moderate- 
cost country roads. 

The R. D. Chapin Fellowship, con- 
tributed by R. D. Chapin of Detroit, 
president of the Hudson Motor Car Co.; 
allowance $500, with $100 for expenses ; 
subject, study of hard-surfaced roads 
and pavements. 

Appointments for 1919 and 1920 have 
not been made, and all candidates ap- 
plying up to Oct. 10 will be considered. 
A fellow must have a bachelor’s degree 
in civil engineering from a college of 
recognized standing; must enroll as a 
candidate for the degree of master of 
science in engineering, and be in resi- 
dence at the university for eight 
months. 


Manager for Des Moines Water- 
Works Under City Ownership 


Making appointment under a _pend- 
ing ordinance, the Board of Water- 
Works Trustees of Des Moines, Iowa, 
will select a manager for the local 
water-works after the plant is taken 
over from the Des Moines Water Co., 
about Oct. 1. The city will pay $3,535,- 
000 for the works, which sum includes 
$75,000 for improvements made since 
Jan. 1, 1919. The valuation was made 
by Alvord & Burdick, Chicago, for the 
company, and W. S. & E. W. Bemis, 
Chicago, and Karl C. Kastberg, city 
engineer of Des Moines, for the city. 
Four elections were held before the 
city could buy the works. In 1898 a 
vote to purchase for $850,000 was cast, 
but the necessary bond issue failed. In 
1905 a favorable vote was voided by 
a technicality. In 1912 a numerical but 
not a legal majority of voters declared 
for purchase at $2,250,000. The last 
legislature authorized purchase on a 
numerical majority vote, and at an 
election held Aug. 15, 1919, the vote 
was 2773 for purchase ‘and 1998 
against. All but 90 of the 205 miles 
of mains in the distribution system 
have been laid since 1900. 


Work Progressing on St. Louis 
Municipal Dock 

The City of St. Louis is this year 
spending $300,000 on the municipal 
dock which has been under construction 
for some years. The dock wall is being 
extended to a total length of 900 ft., 
the construction of pile fenders up- 
stream and downstream from the con- 
crete wall making the total length 
about 4 mile. There also is being built 
a warehouse with 60,000 sq.ft. of floor 


space and the necessary railway tracks 
and roadway in connection with the 
whole terminal. The construction work 
is being performed by city forces, and 
the city Supply Commissioner will pur- 
chase mechanical equipment on specifi- 
cations furnished by the city. 


Propose Enlarged St. Lawrence 
Canal System 


Preliminary surveys are being made 
by the Canadian Government looking 
toward the construction of a St. Law- 
rence canal system capable of taking 
ships of the size to be accommodated 
by the Welland ship canal when that 
canal is completed. The new Welland 
ship canal has a miter-sill depth of 25 
ft., which is greater than the depth 
over the present St. Lawrence mar- 
ginal canal. The new project would 


include a new canal extending from 
Cardinal to Cornwall, would do away 
with the locks at Cardinal, Morrisburg, 
Fabians Point and Cornwall, and would 
involve a new canal farther back from 
the river than the present one. 


American Association of Engi- 
neers To Admit Architects 


The Executive Committee of the 
American Association of Engineers has 
decided that the constitution of the 
association does not prohibit the admis- 
sion of architects, and has announced 
that applications of architects will here- 
after be considered. 


Governor of Virginia Signs New 
Highway Laws 


Several highway bills were recently 
signed by Governor Davis of Virginia, 
and it is believed they will mark the be- 
ginning of unprecedented road%onstruc- 
tion. The new legislation provides for 
the levy of additional road funds, the 
formation of a state highway commis- 
sion, appropriations for county aid by 
the state, and increases in the automo- 
bile license tax. 

The new State Highway Commission 
will consist of five members appointed 
by the Governor and subject to the ap- 
proval by the Senate. It is provided 
that, as far as possible, each of the five 
geographical sections of the state shall 
have representation on the commission, 
which will assume its duties Nov. 1. 
The commission does not displace the 
present State Highway Commissioner, 
with whom is left the jurisdiction in 
all matters which come in the civil- 
engineering field. 

An additional levy of 7c. on general 
property, to be used in meeting the 
Federal aid for buildiag and maintain- 
ing highways, is provided for in another 
bill. Another bill increases the auto- 
mobile license tax from 40 to 60c. per 
horsepower, the increase to be devoted 
to state-road construction. Funds de- 
rived at the old rate of 40c. will still 
continue to be used for highway main- 
tenance only. 


. the University of Pennsylvania. 


Development Committee Writes 
Final Report 

The Development Committee of the 
American Society of Civi] Engineers 
met at the Michigan Union, Ann Arbor, 
Mich., last week to write its final report, 
which is to be presented to the board 
of direction of the society at its Octo- 
ber meeting. 

In the week before last the confer- 
ence committee of the development 
committees (representing the four 
founder societies) met in New York 
City and agreed to a report which has 
been transmitted to the respective de- 
velopment committees. 


American Society for Testing Ma- 
terials in New Headquarters 


Removal of the headquarters of the 
American Society for Testing Materials 
from the University of Pennsylvania to 
1315 Spruce St., Philadelphia, took 
place recently. With this removal the 
society for the first time in its history 
occupies an independent home. Since 
its foundation twenty years ago its 
business has been conducted in the office 
of the late Prof. Edgar Marburg, sec- 
retary and treasurer of the society, at. 
The 
new quarters are located in the build- 
ing of the Engineers’ Club of Philadel- 
phia, the third floor of which is now 
being fitted up for the society. 


Joint Study of St. Lawrence 
River Started 


Announcement has been made from 
Canada that the Government there has 
taken action in accordance with the 
request of the United States for an 
investigation by the International Joint 
Commission of the feasibility and cost 
of an international scheme for the im- 
provement of the navigation facilities 
and water-power development on the 
St. Lawrence River. A suggested con- 
ference of this sort was a part of the 
last United States rivers and harbors 
bill. The Canadian Government has 
selected W. J. Stewart of Ottawa, who 
is Dominion hydrographer, as its rep- 
resentative to act in conjunction with 
Col. Charles Keller, Corps of Engi- 
neers, representing the United States 
Government, in preparing the question 
to be presented to the National Joint 
Commission. In the meantime, surveys 
have been carried on by the Canadian 
Government, and the Hydro-electric 
Power Commission of Ontario has been 
receiving data and preparing plans. 


Railway Bridge Builders To Meet 
in Cleveland 


The American Railway Bridge and 
Building Association will hold its 29th 
annual convention Oct. 21-23 in Cleve- 
land, with headquarters at the Statler 
Hotel. In addition to committee re- 
ports, the program includes discussion 
of renewal of timber bridges, bridge 
inspection, painting of structural metal 
and fire-protection equipment, 
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Ask Consideration of New Pier 

Handling Methods at New York 

Resolutions adopted by the Society 
of Terminal Engineers and directed to 
various Officials in the City of New 
York ask that the city consider the 
desirability of redesigning the proposed 
Staten Island piers so that some other 
system of freight handling than the 
cargo-mast system common to New 
York City be used. The preliminary 
designs of these piers show the pier 
taken up practically wholly with the 
pier shed, and with cargo masts, which 
are operated with whip hoists or with 
the deck engines of the ships. Accord- 
ing to the society, this will result in 
cargo being handled by these new piers 
in “the same inefficient, expensive and 
slow manner as it has been handled 
in the port of New York for the past 
twenty-five years.” The resolutions 
continue: “Whereas, Staten Island is 
the only borough of the city in which 
direct rail connection can be made be- 
tween docks and the transcontinental 
lines of the city; therefore be it resolved, 
that in the design of these piers pro- 
vision should be made for leading rails 
on the piers for direct interchange of 
freight between rail and ocean carriers. 
Be it further resolved, that it is the 
opinion of this body that the interests 
of the port of New York demand that 
such contracts for erecting and equip- 
ping these piers that are let should 
contemplate that particular type of 
pier construction which is best adapted 
to the installation of modern cargo- 
handling devices and machinery.” It 
is further requested that “the economic 
advantages of mechanical freight- and 
cargo-handling devices or machines be 
given proper recognition as a controll- 
ing factor in securing for the port of 
New York the prestige which its physi- 
cal advantages should command.” 





Weights and Measures Laws 
Being Compiled 

Work on the compilation of the 
weights and measures laws of the 
various states by the Bureau of Stand- 
ards is being pushed forward, with a 
view to the issue in the near future of 
a new edition of Miscellaneous Publi- 
cation No. 20, “The State and National 
Laws Concerning the Weights and 
Measures of the United States.” On 
account of the great amount of weights- 
and-measures legislation which has been 
added to the statutes of a large num- 
ber of the states since the publication 
of the last edition in 1912, and because 
of changes in existing legislation, the 
last edition has now become obsolete. 


Welland Canal Work Shut Down 


Certain parts of the construction 
work on the Welland ship canal between 
Lakes Erie and Ontario, which was 
started up a short time ago, have been 
shut down by order of the Department 
of Railways at Ottawa, because of labor 
difficulties. It is understood that the 
Government recommenced work on the 


canal, which had been shut down during 
the latter part of the war, mainly to 
provide employment as a measure of 
social relief. During the past month 
there has been a great deal of labor 
difficulty on the canal work, largely a 
demand for higher wages. 


$262,000,000 Needed by Reclama- 
tion Service 
(Washington Correspondence) 


To complete the going projects of the 
United States Reclamation Service will 
cost $112,134,000, according to a state- 
ment made by Arthur P. Davis, director 
and chief engineer, before the House 
Committee on Irrigation of Arid Lands 
Sept. 19. Estimates for new projects 
total about $150,000,000 additional. 

By states and projects the estimated 
cost to complete present projects is as 
follows: 


Arizona—Yuma, $8,050,000; Califor- 
nia—Orlando, $2,830,000; Colorado— 
Grand Valley, $1,870,000, and Un- 
compahgre, $585,000; Idaho — Boise, 
$1,050,000; King Hill, $877,000, and 
Minidoka, $19,805,000; Montana—Hunt- 
ley, $172,000; Milk River, $5,000,000; 
Sun River, $3,400,000, and Lower Yel- 
lowstone, $260,000; Nebraska — North 
Platte, $6,580,000; Nevada—Newlands, 
$6,150,000; New Mexico— Carlsbad, 
$300,000, and Rio Grande, $5,630,000; 
Oregon—Umatilla $3,110,000, and Kla- 
math, $3,000,000; South Dakota—Belle 
Fourche, $640,000; Utah—Strawberry 
Valley, $1,000,000; Washington—Oka- 
nogan, $430,000, and Yakima, $25,605,- 
000; Wyoming—Shoshone, $15,790,000. 


The probable cost of proposed new 
projects was given by Director Davis 
as follows: Arizona—Parker, $7,600,- 
000; California—Imperial, $52,000,000; 
Iron Cafion, $18,000,000; Blythe, $4,000,- 
000, and Kings River, $12,000,000; 
Colorado — Montezuma, $4,000,000; 
Idaho—Gem District, $1,500,000, and 
Hansen Butte, $2,200,000; Montana— 
Bitter Root Valley, $2,200,000; Ne- 
braska—Lower North Platte, $8,400,- 
000; New Mexico—Middle Rio Grande, 
$6,000,000; Oregon—Owyhee, $2,300,- 
000; Lower Powder River, $4,500,000, 
and Rogue River, $2,100,000; Texas— 
Lower Rio Grande, $10,000,000; Utah— 
Castle Peak, $8,000,000; Wyoming— 
Riverton, $5,800,000. 

On Sept. 20 the Senate Irrigation 
Committee ordered a favorable report 
on a bill to appropriate $250,000,000 for 
reclamation work approved by the 
Reclamation Service. 


Contractors to Consolidate 
Publications 


Arrangements have been made by 
the Associated General Contractors of 
America to consolidate the publication 
of its bulletin with that of the General 
Contractors’ Association, New York 
City. The new publication is to be 
known as The Bulletin of the Associated 
General Contractors of America. 


—e 


Federal Highway Council Takes 
Up Transport Committee Work 


Upon information that the 1 ghway 
Transport Committee was to be djs. 
banded, the Federal Highway (oun 
after several conferences among organ. 
izations interested in the betterment of 
highway transportation, decided to take 
over and continue its work. 

The work will be under the super. 
vision of Charles W. Reid as manager 
of the transportation bureau of the 
council. He has been chief executive 
officer of the Highway Transport Com. 
mittee since its reorganization, and 
prior to his becoming associated with 
the committee was vice-president of 
Rathbone, Sard & Co., of Albany, N. Y. 
and Aurora, Ill. 





Additional Money for River 
Control Recommended 


An additional sum of $1,500,000 
should be spent on works to control the 
waters of the Puyallup, Stuck and 
White Rivers, according to a report by 
R. H. Thomson, consulting engineer, 
Seattle, to the Inter-County River Im- 
provement Board of Pierce and King 
Counties. 

The report accords with that of W. 
J. Roberts, chief engineer on the inter- 
county river improvement, who has had 
charge of the work for five years. This 
was to have been the last year of the 
work, but Mr. Thomson says several 
years more will be required to finish it. 
Additional bank protection on the 
rivers, control of the floods at the source 
by a series of dams and floodgates, and 
widening of channels under bridges, is 
recommended. 


Postpone Chamber of Commerce 
Trade Conference 


Announcement has been made from 
the headquarters of the International 
Trade Conference, Chamber of Com- 
merce of the United States, that the 
Atlantic City meeting, postponed from 
Sept. 30, is to be held Oct. 20, on ac- 
count of lack of transportation for 
British, French, Italian and Belgian 
delegates. Announcement regarding 
the meeting was made in Engineering 
News-Record of Aug. 14, 1919, p. 343. 


Date of City Managers’ Meeting 
Advanced 


The date for the sixth annual meet- 
ing of the City Managers’ Association 
has been advanced from Oct. 29-31 to 
Oct. 27-29. It will be held at Indian- 
apolis, as previously announced, with 
headquarters at the Claypool Hotel. 


Bridge Pier Drops Span 

During reconstraction of an under- 
scoured center pier of a highway bridge 
over the Mohican River near Greer, 
Ohio, Sept. 17, the pier fell over shortly 
after the two 125-ft. spans resting on 
it had been placed on falsework. One 
of the spans was wrecked by the fall. 
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New York Trying to Encroach on 
North River Channel 


Relocation of the pierhead line on the 
Hudson River at the southern end of 
Manhattan Island is desired by the City 
of New York, and Dock Commissioner 
Hulbert has made application to the 
Harbor Line Board to that effect. Maj. 
Gen. W. M. Black, chief of engineers, 
has returned the application with vari- 
ous comments, the principal of which 
reduces it to the conclusion that this is 
another of the attempts on the part of 
the City of New York to encroach on 
the channel of the river. The present 
application relates to the widening of 
West St. below Rector St. so as to make 
that part of the marginal street as wide 
as the part north of Rector St. The 
request is that 85 ft. be added to the 
pierhead line. General Black’s recom- 
mendation points out that if the desired 
extension of the pierhead line were 
granted it would create a reéntrant 
angle in the line at the upper end of 
the proposed change, and thus intro- 
duce into the situation a temptation to 
rectify the line at some future time by 
drawing a straight line from the outer- 
most part of the extension to some point 
in the line at Chelsea, and that any ex- 
tension of the pierhead line in this vi- 
cinity would be so much encroachment 
upon the deepwater channel, which is 
already too narrow and which the Fed- 
eral Government proposes to widen by 
dredging along the New Jersey side of 
the channel. Commissioner Hulbert, in 
a letter to the Merchants’ Association, 
states that the width of the river at the 
point under consideration is 3870 ft., as 
against 2775 ft. between Chelsea and 
Hoboken. 


Ask Appropriation for Relief of 
Contractors 


The Treasury Department has asked 
for an appropriation of $500,000 to be 
expended under the act for the relief 
of contractors and subcontractors on 
public buildings. In submitting the 
request for the fund, Secretary Glass 
stated that he understands a number 
of the claims are in such shape as to 
permit of their approval and immediate 
payment. Further appropriations will 
be requested as necessity arises. 


Irrigation Bond Issue Voted 
in Imperial Valley 


At a bond election held in Imperial 
County, California, Sept. 15, the propo- 
sition for issuing bonds in the amount 
of $2,500,000 to take up outstanding 
warrants to the extent of $1,500,000 
and to cover the cost of improvements 
to the irrigation system, carrying 
water from the Colorado River, was 
carried by a vote of nearly 3 to 1. 
The improvements contemplated include 
the installation of six waste-gates in 
the various canals, which will result 
in a saving of $100,000 a year and 
insure more satisfactory delivery of 
water during the summer. 


It is also proposed to improve the 
dredge “Delta,” install two dragline 
dredges, and purchase locomotives, 
dump cars and steam shovels, as well 
as to raise and strengthen levees. Fur- 
ther information can be obtained by 
addressing the County Clerk, El] Cen- 
tro, Imperial County, California. 





New Jersey County Engineers De- 
mand Greater Recognition 


Selection of materials for pavements 
and other engineering public works has 
so often been delegated to persons hav- 
ing no engineering knowledge that the 
County Engineers’ Association of New 
Jersey has deemed it necessary to enter 
a protest. Such persons, and the prop- 
erty owners, when selection is deter- 
mined by petitions, are considered in- 
competent to decide problems of this 
character. With a view to stopping the 
practice, the association passed the fol- 
lowing resolution: 

Whereas, the constantly increasing use 
of the highways in state, counties and mu- 
nicipalities demands the proper, economical 
and efficient development of all the high- 
way systems by the selection of proper ma- 
terials to be used in the construction and 
maintenance of same, and 

Whereas, the selection of paving mate- 
rials requires expert knowledge of the 
probable life of materials, when subjected 
to the different classes of traffic, and 

Whereas, it has long been the practice 
for governing bodies to be influenced, in 
the selection of materials to be used, by pe- 
titions from owners of property abutting 
on the line of the improvement, and 

Whereas, in such selection of materials 
the advice, opinion and knowledge of ex- 
perienced engineers has been many times 
rejected, resulting in the improper selec- 
tion of paving materials; 

Therefore, be it resolved, that’ the 
County, Engineers’ Association of the State 
of New Jersey does hereby strongly pro- 
tes! against, and condemn, the continua- 
tion. of this practice, as being against the 
best interests of the public because it is 
promotive of excessive cost and because 
it is contrary to proper engineering prac- 
tice 

A. H. Nelson is secretary of the asso- 
ciation. 


Merchant Fleet Now Exceeds 
Eight Million Gross Tons 


According to information from the 
Bureau of Foreign and Domestic Com- 
merce, the seagoing fleet of American 
merchant ships of over 1000 gross tons 
each was on Sept. 1 composed of 3245 
ships of 8,100,008 gross tons. This 
number has been registered for foreign 
trade or enrolled for coastwise shipping. 
One thousand five hundred and fifty- 
eight steamers are steel, and they rep- 
resent 6,707,820 gross tons, and 347 
ships are wooden, aggregating 840,611 
gross tons. 

More than 4,000,000 gross tons was 
the output of American shipyards dur- 
ing the twelve-month period which 
ended Aug. 31, 1919. With previously 
constructed vessels, this brings the total 
of tonnage built in American shipyards 
since Jan. 1, 1917, to 6,636,221 gross 
tons. This figure includes steel, wood 
and concrete ships, both seagoing and 
not seagoing. The output during Au- 
gust, 1919, was equivalent to 90% of 
the production of all American ship- 
yards for the first six months in 1917. 


Urge Coérdination of Government 
Mapmaking Agencies 

At the suggestion of the President, 
representatives of the Government 
agencies interested in mapmaking met 
Sept. 15, under the chairmanship of 
Maj. Gen. W. M. Black, Chief of En- 
gineers, U. S. A., to discuss the situa- 
tion with regard to the official map of 
the United States. A resolution was 
adopted declaring that a program of 
larger expenditure is imperative and 
that the codrdination of existing map- 
making activities is a necessary step if 
the public funds are to be used economi- 
cally. 

General Black was authorized to in- 
vite to a future meeting representatives 
from Engineering Council, the Ameri- 
can Association of State Geologists, 
American Association of State Highway 
Officials, National Research Council, 
Geological Society of America, Asso- 
ciation of American Geographers, 
American Geographic Society and Na- 
tional Geographic Society. The repre- 
sentatives of those organizations will 
be asked to present to the Government 
representatives the various needs of 
map users. 

The following Government agencies 
were represented at the meeting Sept. 
15: The Engineer Corps of the Army; 
Coast and Geodetic Survey; United 
States Geological Survey; General Land 
Office; Postoffice Department; Bureau 
of Soils; Reclamation Service; Bureau 
of Roads; Forest Service; Indian Office; 
Mississippi River Commission; Naval 
Hydrographic Office; Survey of Great 
Lakes and Boundary Commission. 

The President’s action had been taken 
at the request of Engineering Council. 
The Secretary of War was directed to 
arrange the meeting and he, in turn, 
placed the matter in the hand of Gen- 
eral Black. 

In order to work out promptly the 
several matters involved in mapmak- 
ing, subcommittees, with chairmen, 
have been appointed by the main com- 
mittee representing all Government 
agencies interested in the subject, as 
follows: Subcommittee on _ control, 
William Bowie, Coast and Geodetic 
Survey; chairman, subcommittee on 
base maps, Claude H. Birdseye, United 
States Geological Survey; subcommit- 
tee on map methods, Col. E..J. Marks, 
War Department; subcommittee on 
coordination in mapmaking, Col. C. 
McD. Townsend, Mississippi River Com- 
mission; subcommittee on hydrographic 
surveys, Capt. E. S. Parker, Navy De- 
partment. It is the intention of the 
subcommittees to draft plans which can 
be made the basis of discussion when 
representatives of outside organizations 
interested in mapmaking are called in. 





Civil Service Fixaminations 
New York State. Assistant civil en- 
gineer, State Highway Department, 
$1980 to $2160 per year, Oct. 25. Open 
to nonresidents. Apply to State Civil 
Service Commission at Albany before 
Oct. 13. 
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United States 


For United States civil service ez- 
aminations, listed below, apply to tie 
United States Civil Service Commission, 
Washington, D. C., or to any local 
office of the commission, for form 1312. 


Assistant examiner, Patent Office, 
Washington, D. C., $1500 to $1740 per 
year, Nov. 19 to 21. File applications 
in time to arrange for examination at 
place selected by applicant. 


Senior highway engineer, Bureau of 
Public Roads, Department of Agricul- 
ture, $2220 to $4000 per year, Oct. 21, 
File applications before Oct. 21. 


Engineer, $3000 per year; assistant 
engineer, $1800 to $2880 per year; 
junior engineer, $1200 to $1740 per 
year; engineering draftsman, $1200 to 
$3000 per year, Reclamation Service. 
Apply until further notice. 








ENGINEERING 
SOCIETIES 


Calendar 
Annual Meeting, 


ENGLAND WATER WORKS 
ASSOCIATION ; Tremont Temple, 
_. Sept. 30, Oct. 1-3, Albany, 


NATIONAL SAFETY COUNCIL, 168 
Michigan Ave., Chicago; Oct. 1-4, 
Cleveland. 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS: Secretary, Lieut. 
Com. F. W. Sterling, U.S.N., Navy 
Department, Washington, D. C.; 
Oct. 7, Washington. 


AMERICAN RAILWAY BRIDGE 
AND BUILDING ASSOCIATION, 
319 N. Waller Ave., Chicago, II. ; 
Oct. 21-23, Cleveland, Ohio. 


AMERICAN PUBLIC HEALTH AS- 
SOCIATION: 169 Massachusetts 
Ave., Boston; Oct. 27-30, New 
Orleans. 


CITY MANAGERS’ ASSOCIATION, 
1812 Tribune Bldg, New York 
City ; Oct. 27-29, Indianapolis. 


AMERICAN SOCIETY FOR MUNICI- 
PAL IMPROVEMENTS; 304 E. 
Walnut St., Bloomington, Il; 
Nov. 11-14, New Orleans. 


SOCIETY OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS; 29 
W. 39th St.. New York City; Nov. 
13, New York City. 





The Philadelphia Association of 
Members of the American Society of 
Civil Engineers will hold its annual 
meeting Oct. 6. The meeting will be 
devoted to a discussion of the best 
method of securing increased compen- 
sation for engineers. 


The Twin City Chapter of the Amer- 
ican Association of Engineers at a 
recent meeting indorsed, through reso- 
lutions, the bill providing for a Federal 
Department of Public Works, and the 
Townsend Federal highway bill, and 
rejected the Plumb plan for the na- 
tionalization of railroads. Resolutions 
were also adopted to petition the 


national board of directors to admit 
into the association architects and 
architectural draftsmen. 


The Philadelphia Chapter of the 
American Association of Engineers has 
resumed its monthly meetings, and at 
its next meeting, Oct. 8, will discuss 
compensation schedules and classifica- 
tions for municipal technical engineers. 


The General Committee of Technical 
Societies of Chicago arranged a meet- 
ing held recently for the discussion of 
the zone system as applied to Chicago. 
Robert H. Whitten, director of the City 
Plan Commission of Cleveland, was the 
principal speaker. 


The Southern California Association 
of Members of the American Society 
of Civil Engineers, through resolutions 
recently adopted, is to urge upon the 
Congressional representatives of the 
members support for the bill now pend- 
ing providing for the creation of a 
Federal Department of Public Works. 
The association is to circularize its 
membership to secure financial assist- 
ance for campaigning for the bill. 


The Oregon Chapter of the American 
Association of Engineers has elected the 
following: President, W. H. Marsh; 
first vice-president, O. Laurgaard; 
second vice-president, B. C. Ball; third 
vice-president, E. G. Hopson; secretary, 
R. W. Barnes; treasurer, W. C. Rueg- 
nitz. 


The Iowa Section of the American 
Water Works Association will hold its 
annual meeting Oct. 22-23 at Mason 
City. Jack J. Hinman is secretary. 


The West Virginia Engineers’ Asso- 
ciation at a recent meeting adopted a 
resolution favoring the passage of Sen- 
ate Bill No. 2232, which provides for 
the establishment of a Federal Depart- 
ment of Public Works. The associa- 
tion includes civil, mining, mechanical, 
telephone, sanitary and electrical en- 
gineers. A series of meetings has been 
planned to stimulate interest in public 
affairs, particularly those germane to 
the engineering profession; to encour- 
age social relations, and to develop 
ethical and economic standards in the 
profession. A club house, centrally 
located in Charleston, has been obtained. 





PERSONAL NOTES 





Pror. JAMES M. BARKER has 
resigned from the civil-engineering de- 
partment of the Massachusetts Insti- 
tute of Technology to enter the employ 
of the First National Corporation, a 
subsidiary of the First National Bank 
of Boston. 


O. P. MourR, recently connected 
with the construction of the New 
Orleans Army supply base has be- 
come manager of the engineering de- 
partment of the United Adjustment 
Bureau, Inc., New Orleans, La. 


—aaaane 

G. E. SHACKLEFORD, for a num. 
ber of years chief engineer of th, 
Republic Iron & Steel Co., Younystown 
Ohio, has been appointed ¢», -ulting 
engineer. STANLEY H. MCKE:. agsigt. 
ant chief engineer, has been appointed 
chief engineer. 


PAUL MERCIER, formerly chief 
engineer of the City of Montreal, Can, 
and later consulting engineer, has 
joined the staff of the Ecole Polytech. 
nique, which is the engineering depart. 
ment of Laval University in Montrea} 
He assumed his new position Oct. 1, _ 


A. C. GIESECKE, formerly of the 
Pacific Power & Light Co., Portland 
Ore., is now associated with the Phoenix 
Utility Co., Astoria, Ore. 


MaJ. WILLIAM P. Roturocx 
U. S. A., has been discharged from the 
service and will take an extended ya. 
cation before entering the civil practice 
of engineering. During his two years 
in the Army Major Rothrock was ip 
charge of the construction of Camp 
Logan, Houston, Tex., and he also built 
two helium plants at Fort Worth, Tex, 
another at Petrolia, Tex., and two 
picric-acid plants at Brunswick, Ga, 
and Grand Rapids, Mich. 


_W. H, ScALEs, former chief de. 
signing engineer in Buffalo, N. Y., for 
the Lackawanna Bridge Co., has re. 
signed and has become associated with 
W. E. Russ, architect, of Indianapolis, 
Ind., as chief of engineering and con- 
struction. 


H. F. MERKER, for the past 11 
years with the East St. Louis & Sub. 
urban Railway Co. in various engi- 
neering capacities, has resigned, and is 
now associated with the St. Louis Coke 
& Chemical Co. as chief engineer on 
its new plant now under construction 
at Granite City, Il. 


GEORGE MAtTTISs, for more than 
seven years in the engineering depart- 
ment of the California State Highway 
Commission, has resigned and has be- 
come assistant engineer on the Cali- 
fornia Railroad Commission. 


Mas. GEORGE A. MCCoOL- 
LOUGH, U. S. A., recently discharged 
from the service and appointed district 
engineer of the 8th district, Iowa State 
Highway Commission, has resigned to 
take an active interest in the Humboldt 
Sand & Gravel Co. Capt. J. S. REv- 
NOLDs, U. S. A., discharged from the 
service in July, has been appointed dis- 
trict engineer of the eighth district. 


Lieut. RaymMonn E. DAvis, 
Engineers, U. 3. A., who, while in the 
service, was assistant to the depart- 
ment engineer, Western department, 
and later served as head of vocational 
training for disabled soldiers at Letter- 
man General Hospital, San Francisco, 
has been discharged from the service 
and has been appointed associate pro- 
fessor of civil engineering, University 
of Nebraska. Prior to entering the 
army, Lieutenant Davis was associate 
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professor of civil engineering, Uni- 
versity of Illinois. 

w. 0O’D. ROCKWELL is to be the 
city engineer, and J. Warp MOTTE di- 
rector of public works of Savannah, 
Ga. At a recent meeting of the city 
council the offices of chief engineer and 
assistant chief engineer were abolished, 
and the offices of director of public 
works and city engineer were created 
in their stead. Mr. Rockwell and Mr. 
Motte were assistant chief engineer and 
chief engineer, respectively, under the 
old system. 


T. 0. GLADN EY, formerly of Spark- 
ville, Miss., and for the past 16 years 
consulting engineer for the Atlantic 
Coast Line, has been appointed pro- 
fessor of civil engineering, Agricultural 
and Mechanical College of Mississippi. 
Cc. P. StocKER, whose place Professor 
Gladney assumes, has become professor 
of civil engineering, University of Ar- 
kansas. 


J. K. ANDERSON, chief engineer 
of the West Virginia Public Service 
Commission, has resigned and has 
opened consulting offices in Charleston. 
GEoRGE E. TAYLOR, for the past five 
years assistant engineer, is now chief 
engineer, and WILLIAM GALLAGHER, of 
Charleston, has been appointed assist- 
ant engineer. Mr. Anderson will 
specialize in the valuation of, and rate 
making for, public utilities. 


JaAcoB F. KRAKAUER, formerly 
appraisal engineer with the division of 
supply and sales of the Emergency 
Fleet Corporation, has joined the edi- 
torial staff of the “Iron Age Catalog 
of American Exports.” 


KARL F. UHDEN, who built the 
$10,000,000 dam and power plant at 
Long Lake, near Spokane, has accepted 
the engineering superintendency of the 
Skagit Power Development Company. 


F. CLAY BAKER, construction 
engineer for the East St. Louis & Sub- 
urban Railway Co. for the past three 
years, has been appointed maintenance- 
of-way engineer. 


L. D. BLAUVELT, consulting engi- 
neer, Denver, Colo., who, as major in 
the Construction Division, U. S. A., 
planned and built a $40,000,000 toxic 
gas plant at the Edgewater Arsenal in 
Maryland, has been appointed consult- 
ing engineer to the Colorado State 
Railroad Commission. The commission 
has been designated by the state legis- 
lature to suggest ways and means for 
making the Moffat tunnel under James 
Peak a reality. Mr. Blauvelt was pre- 
viously connected with the Denver & 
Salt Lake Railroad. 


WHITNEY C. HUNTINGTON, 
assistant professor of civil engineering, 
University of Colorado, has been made 
full professor in charge of the depart- 
ment, succeeding Mito S. KETCHUM, 
now head of the College of Civil Engi- 
neering, University of Pennsylvania. 


HERBERT S. EVANS, professor 
of electrical engineering, .University 


of Colorado, has been appointed dean 
of the College of Engineering, suc- 
ceeding Dean MiLo S. KEtcHUM. Pro- 
fessor Evans was acting dean in the 
absence of Dean Ketchum during the 
last school year. He is president of 
the Colorado Section of the American 
Institute of Electrical Engineers, and 
is also an alderman and vice-mayor of 
Boulder. 


R. F. GiFFIN has been made 
engineer in charge of street and sewer 
plans for Providence, Ky. Mr. Giffin 
is employed by N. E. STONE & Co., en- 
gineers and _ contractors, Madison- 
ville, Ky. 


Mags. R. W. HEBARD, Engineers, 
U. S. A., who was with the 22nd Regi- 
ment of Engineers in France, has been 
discharged from the service and has 
resumed his position as head of R. W. 
HEBARD & Co., INC., engineers and con- 
tractors, 50 Broad St., New York City. 
The 22nd Engineers served with both 
the First and Second American Armies 
on the Meuse-Argonne and Toul-Metz 
fronts. 


CHARLES H. WIicKHAmM, of 
Trenton, N. J., in the employ of the 
American Steel & Wire Co., was 
stricken with tropical fever in Guate- 
mala, where he was sent to inspect an 
inclined haulage plane constructed at 
the Trenton plant, and is in a serious 
condition at the Belvidere Hospital, 
New Orleans, La. 


BRUCE ALDRICH has been ap- 
pointed district engineer for Canada 
for the Asphalt Association of New 
York. His headquarters will be in 
Toronto. 


Pror. J. C. MCLENNAN, of 
Toronto University, who during the 
war was scientific adviser to the British 
Admiralty in connection with marine- 
engineering problems, has sailed from 
England to resume the chair of physics 
at Toronto. 


HENRY A. PULLIAM, Paducah, 
Ky., has recently returned from Span- 
ish Honduras, Central America, where 
American civil engineers are at work 
on several important projects. He was 
employed on engineering projects under 
construction by the Cuyamel Fruit 
Co., of New Orleans, La., such engi- 
neering work including improvement of 
port facilities, swamp-filling projects, 
railroad construction, drainage and 
river diversion, water-supply and 
hydro-electric construction. The work 
is being done under the direction of 
P. H. Myers, chief engineer of the 
company. 


ERNEST E. REESE, New York, 
has been nominated by the President 
as hydrographic and geodetic engineer 
of the Coast and Geodetic Survey. The 
nomination has been sent to the Senate 
for confirmation. 


Dr. Forp ASHMAN CARPEN- 
TER, for the past 28 years with the 
United States Weather Bureau, has 
been made manager of the recently 


established department of meteorology 
and aéronautics of the Los Angeles 
Chamber of Commerce. He has also 
opened offices in Los Angeles in con- 
nection with his work with the 
Chamber of Commerce as consulting 
meteorologist in climatic investigations 
for intensive agricultural development, 
water resources, and kindred matters. 


Capt. JOHN J. VANDEMOER, 
Engineers, U. S. A., who recently re- 
turned from France, where he served 
as commanding officer of the 467th En- 
gineers, Ponton Train, has been ap- 
pointed city engineer of Grand Junc- 
tion, Colo., county engineer for Mesa 
County, and field engineer for the State 
Highway Commission of Colorado. Be- 
fore entering the service Captain Van- 
demoer was assistant engineer for the 
United States Reclamation Service. 
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J. W. J AYCOX, consulting engineer, 
Denver, Colo., died Sept. 8. From 1905 
to 1909 he was state engineer of Colo- 
rado and at one time was mayor of 
Leadville, Colo., having previously held 
the offices of city engineer and council- 
man. He was born in Poughkeepsie, 
N. Y., and was a graduate of Cornell 
University. About 1872 he was a mem- 
ber of the Hayden geological expedi- 
tion into the Northwest, making the 
trip through territory now comprising 
Colorado, Utah, Wyoming and the Yel- 
lowstone National Park. In recogni- 
tion of his services one of the lakes in 
the park was named for him. Since 
1882 he was a member of the American 
Society of Civil Engineers. 

Conversant with practically every 
dam and hydraulic problem in the 
eastern Rocky Mountain region, Mr. 
Jaycox’s office was a delight to the 
young engineer who was fortunate 
enough to have access to it. 

Mr. Jaycox thought much of tech- 
nical magazines and exhibited with de- 
light complete sets of bound volumes of 
both Engineering News and Engineer- 
ing Record, to both of which he con- 
tributed freely, believing that experi- 
ences, whatever the results, should be 
set down for the benefit of the pro- 
fession. His interest was as great, or 
even greater, in telling of the failure 
of a detail as in its success. The tearing 
out of the steel lining of the outlets of 
the Santa Maria Lake dam was de- 
scribed (see Engineering News-Record 
of Jan. 24, 1918, p. 172) as freely as 
the new type of trip dam and sand 
eliminator used on the Huerfano River 
dam. (See Engineering News-Record 
of Apr. 24, 1919, p. 818.) 


THOMAS RODEN, for 28 years 
superintendent of the Arlington, Mass., 
water-works, died recently at his home 
in Arlington, at the age of 74. Mr. 
Roden came to this country from Ire- 
land 46 years ago. 
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Gas-Driven Portable Compressor 
Appears on Market 


The Ingersoll-Rand Co. recently in- 
troduced a light-weight gasoline-driven 
portable air compressor, built in two 
All unnecessary weight has been 


sizes, 
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and connecting rods are drop-forgings. 
Air pistons are fitted with three-piece 
piston rings, and, in addition, with an 
oil wiper ring. This latter returns all 
surplus oil from the cylinder walls to 
the crank case, and, it is said, obviates 
the difficulty caused by having the air 





ALL-STEEL, GAS-DRIVEN AIR COMPRESSOR F 210 CUBIC FEET CAPACITY 
WEIGHS 6000 POUNDS 


eliminated, thereby affording maximum 
air-power output per unit of weight. 
From canopy to broad-tired wheels, 
these compressors are all steel. 

Each unit consists of a duplex, ver- 
tical compressor, driven at high speed 
by a four-cylinder, four-cycle tractor- 
type gasoline motor. The larger ma- 
chines, of 210-cu.ft. capacity, weigh 
only 6000 pounds, and the 118-cu.ft. 
unit weighs 4000 pounds. 

The compressors have cylinders cast 
en bloc, with cylinder heads, valve 
chambers, and water jackets integral. 
Both intake and discharge valves are 
of plate type and are located directly 
over the cylinder bore. Crankshafts 


carry an excess of oil into the receiver. 

Both compressor and driving motor 
are water-cooled by a circulating sys- 
tem, with centrifugal pump, large radi- 
ator, and blast fan. Each compressor 
unit is equipped complete with receiver, 
safety valve, drain valves, pressure 
gage, and service valves to which the 
air-hose lines may be attached. When 
the fuel tank has been filled, lubricating 
oil provided, and the cooling system sup- 
plied with water, the units are ready 
for work. A swiveled front axle which 
moves freely in both horizontal and 
vertical planes, with a rigid rear axle, 
gives to the mounting of the machine 
three-point suspensior. 





New Plant for Chain Belt 
Company 


With the announcement of the in- 
crease in capital stock of the Chain 
Belt Co., Milwaukee, Wis., from $1,000,- 
000 to $2,800,000, comes the information 
that the company is planning an ex- 
tensive building program, which, when 
completed, will give to Milwaukee one 
of its largest industrial institutions. 
The plans contemplate the ultimate 
evacuation of the present plant at 16th 
and Park Sts. and its removal to a 
23-acre site at 39th and Orchard Sts. 
Within a few days ground will be 
broken for the first unit, a steel and 
brick structure 316 ft. x 150 ft., where 
the concrete-mixer assembling depart- 
ment will be housed. Building opera- 
tions will progress by departmental 
units as rapidly as business conditions, 
removal difficulties and other consider- 
ations will permit. Plans and construc- 
tion work will be under the direction of 
Frank D. Chase, Inc., Chicago. 





TRADE PUBLICATIONS 





THE INTERNATIONAL MoO- 
TOR Co., W. 64th St. and West End 
Ave., New York City; catalog, 44 x 73 
in., 75 pages, illustrated; an exposition 
of the outstanding features of the Mack 
truck, with reasons for the adoption of 
such features. 


THEALLIS-CHALMERS MAN- 
UFACTURING CO, Milwaukee, Wis.; 
two. bulletins, Nos. 1537 and 1632 C, 
8 x 103 in. each, 30 and 50 pages, re- 
spectively; illustrated; Bulletin No. 
1537 is a series of photographic plates 
showing the details of the Allis-Chal- 
mers oil engine, Diesel type, to facilitate 
the ordering of repair and spare parts; 
Bulletin No. 1632 C covers centrifugal 
pumps and pumping units and contains 
tables indicating the size, revolutions 
per minute, horsepower, etc., of pumps 
when the head in feet, and the capacity 
in gallons per minute are known. 
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THES. T. ENGINEERING Co, 
PORATION, Buffalo, recently jngop. 
porated, has elected the following 
officers: President, Ralph McCarty, 
vice-president, Henry J. Turner; treas. 
urer, William B. Powell; secretary and 
general manager, Harvey H. Hickman 
The new company will manufacture 
and sell mechanical equipment. 


C. P. DAVIDSON, formerly with 
the Raymond Concrete Pile Co,, and 
W. H. Davipson, formerly with Stone 
& Webster, both of whom have recently 
been discharged from the Army, have 
organized the SOUTHERN ENGINEERING 
Co., manufacturers’ agents, New Or. 
leans. 


JAMES POSEY and Stockerr M. 
WHITELEY, consulting and operating 
engineers, respectively, have formed an 
association under the firm name of 
Posey & WHITELEY, ENGINEERS, INc,, 
and have established offices in the Fi. 
delity Building, Baltimore, Md. The 
new corporation will specialize in in- 
dustrial power-plant management. Mr. 
Posey will continue his consulting prac. 
tice in the same building. 


H. BortTIN, cost accountant and 
highway engineer, who maintains offices 
in St. Louis and New York City, has 
associated with him as chief engineer 
W. L. Love, former superintendent of 
highway construction in Harris County, 
Texas. 


THE STANDARD CHEMICAL 
Co., Toronto, the stock of which is 
largely held in England, has selected 
as its new president Davin GILMouR, a 
Scottish engineer of wide experience 
in various enterprises in South Africa, 
South America and the United States. 
During the war he served the British 
Government in the design and opera- 
tion of factories for the manufacture of 
munitions. 


J. H. KENYON is president and J. 
Scorr THOMPSON is secretary-treasurer 
of the recently organized KENYON- 
THOMPSON CO., general contractors, 
Raleigh, N. C. The new company will 
engage in a general contracting and 
building business, specializing in fire- 
resisting and brick structures. 

THE LACLEDE STEEL Co, has 
moved its offices from the Federal 
Reserve Bank Bldg. ‘to the Arcade 
Bldg., St. Louis. 

THE BowERS SOUTHERN 
DREDGING ,Co. announced that: it 
would open offices in New York City 
Oct. 1, closing the Philadelphia office 
at 688 Bourse Building. 


THE CHICAGO PNEUMATIC 
Too. Co. will move its Birmingham 
office Oct. 1 from 801 Brown Marx 
Bldg., to 1925 Fifth Ave., North, where 
a service station with a complete stock 
of pneumatic tools, electric tools, aif 
compressors, oil engines, rock drills, and 
repair parts will be maintained. 
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